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e P1-1  Prostaglandin E2 modulates 
synaptic transmission through 
presynaptic EP1 receptors in the rat 
spinal trigeminal subnucleus caudalis
Yuka Mizutani1,2, Yoshiaki Ohi1, Naoki Yoshida1, 
Shunpei Fukuyama1, Satoko Kimura1, 
Ken Miyazawa2, Shigemi Goto2, Akira Haji1
1Lab., Neuropharmacol., Sch. Pharm., Aichigakuin Univ., 2Dept., 
Orthodontics, Sch. Dent., Aichigakuin Univ.
The spinal trigeminal subnucleus caudalis (Vc) receives 
nociceptive afferent signals from the orofacial region. 
Nociceptive stimuli to the orofacial region induced 
cyclooxygenase both peripherally and centrally, which can 
synthesize a major prostanoid prostaglandin E2 (PGE2) that 
implicates in diverse physiological functions. To clarify the 
role of centrally-induced PGE2, effects of exogenous PGE2 on 
synaptic transmission in the Vc neurons were investigated 
in the rat brainstem slice. Spontaneously occurring 
excitatory and inhibitory postsynaptic currents (sEPSCs 
and sIPSCs) were recorded under blockade of inhibitory 
and excitatory transmission, respectively, by whole-cell 
patch-clamp mode. PGE2 exerted a concentration-dependent 
increase in the frequency of sIPSCs, but no discernible 
effect on the amplitude. Similarly to the effects on sIPSCs, 
PGE2 increased the sEPSC frequency without effect on the 
amplitude. These facilitatory effects of PGE2 on sIPSCs 
and sEPSCs were blocked by EP1 antagonist, SC19220. On 
the other hand, PGE2 had no effect on the trigeminal tract-
evoked EPSCs in the Vc neurons. These data suggest that 
centrally-induced PGE2 may modify nociceptive transmission 
in the Vc region.
P1-3  Molecular mechanisms 
underlying the formation of Munc13-1 
nanoclusters at presynaptic terminals
Tetsuro Ariyoshi, Hirokazu Sakamoto, 
Shigeyuki Namiki, Kenzo Hirose
Dept. Neurobiol., Grad. Sch. of Med., Tokyo Univ.
At presynaptic terminals synaptic vesicles are docked at 
a set number of release sites, where vesicles fuse with the 
membrane for exocytosis. Previously we have discovered 
that nanoscale clusters of Munc13-1 molecules at nerve 
terminals are the molecular entity of the release sites. 
However, molecular mechanisms of Munc13-1 clustering 
have not been elucidated. Here we examined how Munc13-1 
forms nanoclusters by combining reconstitution experiments 
in non-neuronal cells and super-resolution imaging. First, 
to assess if Munc13-1 molecules can cluster by themselves, 
we expressed Munc13-1 in HEK-293 cells. Heterologously 
expressed Munc13-1 formed large micrometer-sized puncta. 
Super-resolution imaging by dSTORM revealed that 
Munc13-1 molecules form nanoclusters which resemble 
synaptic ones, suggesting that Munc13-1 can self-assemble. 
Second, to discover a critical region for self-assembling, we 
examined several mutants and found that a deletion of a 
previously uncharacterized region abolishes the formation of 
puncta in HEK-293 cells. Finally, replacement of neuronal 
Munc13-1 to the deletion mutant partially disrupted the 
formation of synaptic nanoclusters. These results show that 
Munc13-1 can self-assemble into nanoclusters at synapses.S1P1-2  Tacrine treatment-induced 
upregulation of VEGF-VEGFR2 system 
in the hippocampus
Daishu Mizuki
Inst. Natural Med., Univ. Toyama.
We previously reported that tacrine (THA) reduced
hippocampal cells damage caused by NMDA-induced
excitotoxicity in mouse hippocampal slice cultures (OHSCs)
Our results suggested that endogenous acetylcholine (ACh
played a rescuing role towards cell damage via hippocampa
VEGF systems. To further clarify the relationship between
cholinergic and VEGF systems, we investigated the effect
of THA on the expression of genes coding VEGF-A and
VEGF receptor 2 (VEGFR2) in the hippocampus. Male ddY
mice were treated daily with THA (2.5 mg/kg, i.p.) for 1-14
days. The hippocampal tissues were obtained 1 hr after th
last treatment with THA and used for RNA extraction. Th
expression levels of genes were analyzed by quantitative RT
PCR. THA treatment for 14 days signiÀ cantly increased the
expression levels of VEGF-A and VEGFR2 mRNAs, wherea
THA had no effect on the expression of HIF1ǂ and nNOS
mRNAs. The effects of THA on VEGF-A and VEGFR2 mRNA
expression depended on the number of administrations
In in vitro experiments, treatment of OHSCs with THA
(30 ǍM) for 6 days clearly induced a morphological and
activation-related changes in astrocyte expressing VEGF-A
Our results suggested that ACh has an upregulatory role in
VEGF-VEGFR2 system in the hippocampus.
P1-4  Enhanced dopaminergic 
neurotransmission in the nucleus 
accumbens by the gene mutation of 
synaptic vesicle protein 2A (SV2A)
Kentaro Tokudome1, Saki Shimizu1, 
Naofumi Kunisawa1, Azuki Hashimoto1, 
Yuki Hiraoka1, Kazuki Fukuda1, Ayako Ikari1, 
Yumiko Iguchi1, Takafumi Sugahara1, 
Tomoji Mashimo2, Tadao Serikawa1,2, Yukihiro Ohno1
1Lab. Pharmacol., Osaka Univ. Pharm. Sci., 2Inst. Lab. Animals, Kyoto Univ. 
Sch. Med
SV2A is specifically expressed in synaptic vesicles and
regulates neurotransmitter release. We previously reported
that SV2A-mutant rats, carrying a missense mutation
(L174Q) in the Sv2a  gene, showed impaired hippocampa
GABA release and enhanced seizure susceptibility
Here, we performed in vivo  microdialysis and behaviora
studies using the SV2A-mutant rats to evaluate the rol
of SV2A in accumbal dopaminergic neurotransmission
Microdialysis study showed that the Sv2a  gene mutation
significantly increased both depolarization (100 mM K+)
and methamphetamine (MAP, 100 M)-elicited dopamine
release in the nucleus accumbens without affecting
basal release. In behavioral studies, MAP (1 mg/kg, i.p.)
induced hyperlocomotion was significantly augmented
by the SV2A mutation. In addition, development o
locomotor sensitization (reverse tolerance) to repeated
MAP treatments (0.3 mg/kg/day, 12 days) was significan
enhanced in SV2A-mutant rats as compared to contro
(F344) rats. The present results suggest that dysfunction o
SV2A by the missense mutation (L174Q) enhances synapti
dopamine release in the nucleus accumbens, which may b
linked to vulnerability to psychotic disorders.
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P1-5  Type-1 metabotropic 
glutamate receptor regulates adenosine 
A1 receptor signaling
Hakushun Sakairi, Yuji Kamikubo, Takashi Sakurai
Dept. Pharmacol., Juntendo Univ.
Adenosine A1 receptor (A1R) is a G protein-coupled receptor 
(GPCR) for the ubiquitous neuromodulator adenosine and 
is known to play roles in regulation of neuronal excitability, 
arousal level, and pain sensitivity. In previous presentation, 
we reported that A1R activation leads to the attenuation of 
type-1 metabotropic glutamate receptor (mGluR1) signaling 
in cerebellar Purkinje cells. mGluR1 is a Gq/11 protein-
coupled GPCR and this signaling is essential to induction 
of long-term depression of cerebellar Purkinje cells. Here 
we explore in more detail signal crosstalk between A1R 
and mGluR1 using heterologous expression systems. Our 
immunocytochemical, biochemical, and FRET analysis 
revealed that A1R and mGluR1 form complexes even in the 
cell lines. We used cAMP production assay to evaluate the 
activity of the signaling cascade coupled to A1R and found 
that mGluR1 activation regulate this cascade. Our À ndings 
demonstrate that distinct GPCRs, each of which plays a 
distinct role by itself, may form complex and bidirectional 
functional interplay and thereby cooperatively regulate 
signal cascades.
P1-7  Effects of sigma receptor 
ligands on the uptake activity of 
serotonin transporter
Masaya Asano1, Naoto Usuki1, Hikaru Yamamoto2, 
Toshihiko Shirafuji1, Izumi Hide1, Shigeru Tanaka1, 
Norio Sakai1
1Dept. Mol. Pharmacol. Neurosci., Grad. Sch. Biomed. Health Sci., Hiroshima 
Univ., 2Biosig. Res. Ctr., Kobe Univ.
The function of serotonin transporter (SERT), a membrane 
protein that terminates serotonergic neurotransmission, 
is regulated by membrane trafficking. In particular, the 
C-terminus region of SERT is critical for its trafficking 
because the C-terminus-deleted mutant SERT (SERTƦCT) 
was largely stacked at endoplasmic reticulum (ER). The 
ER stress inhibits the membrane trafficking of SERT, 
thereby decreasing the uptake activity of SERT. In contrast, 
4-phenylbutylate, a chemical chaperone, increases the 
trafficking and uptake activity of SERT. The Sigma-1 
receptor (Sig-1R) is the ER protein, which exerts the 
chaperone activity by the binding to Sig-1R agonists. In this 
study, we investigated the effects of Sig-1R ligands on the 
uptake activity of serotonin transporter. SKF-10047, a Sig-
1R agonist, did not affect the uptake activity of wild-type 
SERT, but prominently increased that of the SERTƦCT. In 
addition, NE-100, a Sig-1R antagonist, similarly increased 
the activity of SERTƦCT, but not of wild-type SERT. Both 
SKF-10047 and NE-100 increased the activity of SERTƦCT 
in Sig-1R-knocked-down cells as well as wild-type cells. 
These results suggest that some ligands of Sig-1R could 
facilitate the trafÀ cking and activity of SERT, not through 
Sig-1R.S1P1-6  Establishment of a versatile 
BDNF gene modulating system
Fumiya Izumiseki1, Junichi Nabekura2, 
Akiko Miyamoto2, Kenji Tanaka1
1Dept. Neuropsychiatry, Keio Univ. Sch. Med., 2NIPS
Gain-of-function and loss-of-function studies are commonly 
used to examine the function of genes in vivo. To examine 
the function of BDNF  gene in vivo, we have developed a 
gene targeting mouse that allows us to manipulate BDNF 
gene expression levels. The system, called STOP-tetO-
BDNF, enables us to rapidly produce 1) a gene knock 
down, 2) Cre-mediated rescue, and 3) tTA-mediated rescue. 
Moreover, when crossed with Flpe mice, the STOP cassette 
can be removed, producing tetO-BDNF knock-in mice. tetO-
BDNF knock-in mice have wild-type expression levels, but 
permit 4) tTA-mediated over/ectopic expression and 5) tTS-
mediated conditional knock-down. These manipulations 
are effected by crossing STOP-tetO or tetO knock-in mice 
with established Cre, tTA, or tTS lines. We exemplified 
tTA-mediated overexpression by crossing dopamine 
neuron specific tTA line (dopamine transporter (DAT)-
tTA) with tetO-BDNF knock-in line. We found the tTA-
dependent BDNF mRNA induction in the ventral tegmental 
dopamine neurons and BDNF protein overexpression in 
their terminal, the nucleus accumbens. Cell-type specific, 
time controllable BDNF  gene modulating system will be 
a promising tool for understanding the roles of BDNF in 
various neuropsychiatric disease models.
P1-8  Role of cerebellar D3
receptors in modulating dopamine D1
receptor-mediated oral dyskinesia in 
rats
Takahiro Mukai, Saki Shimizu, Hitomi Yoshimura, 
Aya Yamauchi, Yoshihiro Suzuki, Yumi Irie, 
Taiki Kubo, Fumiya Yokokawa, Yoshiko Kawai, 
Yukihiro Ohno
Lab. Pharmacol., Osaka Univ. Pharm. Sci.
Dopamine D3 receptors are highly expressed in the 
cerebellum; however, their pathophysiological functions 
are not fully understood. We previously demonstrated 
that cerebellar D3 receptors modulate the incidence 
of  extrapyramidal  motor  disorders  (Prog.  Neuro-
Psychopharmacol. Biol. Psychiatry, 50, 157, 2014). In 
the present study, we conducted microinjection study to 
clarify the role of cerebellar D3 receptors in modulating D1 
receptor-mediated oral dyskinesia in rats. The D1 agonist 
SKF 38393 markedly elicited vacuous chewing movements 
(VCM), which was blocked by SCH 23390 (D1 antagonist). 
Microinjection of the preferential D3 agonist 7-OH-DPAT into 
lobe 9 of the cerebellum signiÀ cantly inhibited SKF38393-
induced VCM. The inhibition of VCM by 7-OH-DPAT 
occurred in a dose-dependent manner and was blocked by 
simultaneous treatment with U-99194A (D3 antagonist). In 
addition, microinjection of 7-OH-DPAT into the dorsolateral 
striatum also alleviated SKF38393-induced VCM, which 
was antagonized by intrastriatal U-99194A. These results 
suggest that stimulation of cerebellar D3 receptors as well as 
striatal D3 receptors can ameliorate oral dyskinesia in the 
treatment of Parkinson’s disease and schizophrenia.53
P1-9  Adenosine-based 
mechanisms underlying anticonvulsant 
effects of ketogenic diet
Masahito Kawamura
Dept. Pharmacol., Jikei Univ. Sch. Med.
A ketogenic (low-carbohydrate high-fat) diet has been used 
successfully to treat pediatric and medically-refractory 
epilepsy. The mechanisms underlying the success of 
ketogenic diet therapy, however, are not well understood. To 
elucidate this, we used a complementary approach which 
included in vivo  dietary treatment followed by characterizing 
acute brain slices using electrophysiology. We fed rats and 
mice a ketogenic or control diet for 2-3 weeks, prepared 
acute hippocampal slices, and performed electrophysiology 
and pharmacology in the seizure-prone CA3 region of 
hippocampus. Slices from ketogenic diet-fed animals showed 
reduced seizure propensity depended on maintaining a 
reduced extracellular glucose level. This reduced excitability 
was not observed from control diet-fed rats and mice. The 
effects of the ketogenic diet could be reversed with blockers 
of adenosine A1 receptors (A1Rs) and were absent in slices 
obtained from mice lacking A1Rs. The inhibitory effect of 
reduced glucose was inhibited by block of pannexin channels 
or KATP channels. These results suggest that the reduction of 
neuronal activity through A1R-pannexin-K+ pathway is one 
of the key anticonvulsant mechanisms underlying ketogenic 
diet.
P1-11  Orexin-A affects isolated 
Infl ammation rat dorsal root ganglion 
neurons
Masataka Kimura1, Manabu Ishikawa2, Akio Uda2, 
Kanami Fujita1, Asako Suzuki1, Atsuko Gunji1, 
Hiroyuki Saeki1, Noboru Kuboyama3, 
Yasuhiko Kawai1
1Dept. Removable Prosth., Nihon Univ. Sch. Dent. at Matsudo, 2Dept. Dent. 
Anesthesia., Nihon Univ. Sch. Dent. at Matsudo, 3Dept. Res. Inst. of Oral 
Science., Nihon Univ. Sch. Dent. at Matsudo
Orexin is known as a hypothalamic peptide for feeding 
and normal wakefulness. It specifically binds to orexin1 
receptor (OX1R), thus reported to have antinociceptive 
effect. Morphological study showed distribution of orexin-A 
in the dorsal root ganglion (DRG) neurons. However, the 
details of orexin-A in the cellular denomination is not 
known.Algetic existing Carrageenin rat (CA) and non-
algetic Sham rat (SH) were prepared to elucidate orexin’s 
antinociceptive effect on cellular denomination, and 
assessed by following outcomes. CA and SH rats’ OX1R of 
DRG were stained by immunohistochemical method and 
compared their immunoreactivity. Effect of orexin-A was 
assessed by comparing increase of [Ca2+]i in DRG C-fiber 
neuron cell, before and after induced by K+(25mM), with the 
following four conditions: CA cell and SH cell mixed with 
or without orexin-A, respectively, and date was collected by 
Laser Scanning Microscope (LSM). Both CA and SH showed 
immunoreactivity of DRG neurons, but was more prominent 
with the CA. CA cell mixed with orexin-A showed moderate 
inhabitation of depolarization [Ca2+]i (29%) compared 
to CA cell without orexin-A. These results suggest that 
orexin-A may plays antinociceptive effect in the cellular 
denomination.S154P1-10  Effects of insulin and IGF-I 
on glutathione biosynthetic pathway in 
SH-SY5Y and C6 cells
Shuhei Takahashi1, Yuki Kurauchi2,3, 
Akinori Hisatsune2,3, Takahiro Seki1, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Glutathione (GSH) is a key regulator of oxidative balance 
in all mammals, especially in the central nervous system. 
Because GSH was found to decrease in brain tissues 
of Parkinson disease (PD) patients, elucidation of the 
mechanisms of GSH regulation is important for establishing 
a treatment for PD. The first step of GSH synthesis is 
catalyzed by glutamate-cysteine ligase (GCL), which is 
composed of catalytic and modifier subunits (GCLC and 
GCLM). As GCL is the rate-limiting enzyme, increase in 
expression or enzymatic activity of GCL may lead to up-
regulation of GSH level. In previous studies, insulin was 
found to stimulate transcription of GCLC but not of GCLM 
in cultured rat hepatocytes. Here we examined whether 
insulin and insulin-like growth factor I (IGF-I) affect GCL 
expression in neuronal (SH-SY5Y) and glial (C6) cell lines. 
We unexpectedly found that treatment of SH-SY5Y cells 
with insulin or IGF-I increased mRNA level of GCLM, 
but not of GCLC, in a concentration- and time-dependent 
manner, On the other hand, insulin did not increase GCL 
expression in C6 cells. We are currently examining signaling 
mechanisms that speciÀ cally regulate GCLM expression in 
neuronal cells.
P1-12  Neuroprotective effects 
of combination of propofol and 
dexmedetomidine on the ER stress in 
neuroblastoma SH-SY5Y cells
Masayuki Somei, Manami Inagaki, Mayumi Tsuji, 
Katsuji Oguchi
Dept. Pharmaco., Showa Univ. Med
Recent ly,  the  combinat ion o f  Propofo l (Prop)  and 
Dexmedetomidine(Dex) is used for sedation. Although 
the neuroprotective effects of Prop and Dex have been 
indicated respectively, there are few evidences for the 
protective effects of the combination of the two in vitro. In 
this study, we researched whether the combination of Prop 
and Dex assured a more efficient neuroprotection against 
the thapsigargin(TG)-induced endoplasmic reticulum(ER) 
stress in human neuroblastoma SH-SY5Y cells. SH-SY5Y 
cells were pretreated with Prop(1  ǍM), Dex(1-100nM) or 
the combination of Prop and Dex for 1hr before cotreatment 
with 1  ǍM TG for 20hrs. Prop, Dex or the combination 
of the two significantly suppressed caspase activities and 
expression of ER-stress markers induced by TG. Specially, 
the combination with Dex at low concentration indicated 
a high protective effect against ER stress. However, the 
combination with Dex at increased concentrations slightly 
promoted ER stress. These results demonstrate that 
the combination of Prop and Dex at clinically relevant 
concentration suppressed the ER stress-mediated apoptosis 
in SH-SY5Y cells. However, we should carefully monitor 
each serum concentration when using the combination.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 P1-13  Effect of MU-314 on neurite 
outgrowth of PC12 cells
Yukie Ono1, Chinatsu Inatomi1, Maki Tsuji1, 
Tomomi Morikawa2, Takayuki Manabe2, 
Hiroyuki Kuwahara1, Yasuo Watanabe1, Nobuo Izumo1
1General Health., Yokohama Coll. Pharm., 2Div.Gene Exp.Mech.,Ins.Comp.
Med.Sci.,Fujita Health Univ.
We cleared that PC12 cells was enhanced the neurite 
outgrowth of nerve growth factor(NGF) by treatment of 
estrogen. But estrogen administration has been shown to 
increase the risk of breast and uterine cancer. We examined 
the effect of MU-314, the same effect as estrogen in bone 
resorption, on neurite outgrowth of PC12 cells. Moreover, 
ICI182,780(ICI) was added onto the PC12 treated with NGF 
and MU-314. PC12 cells seeded on 24-well plate(1×104cells/
well) were cultured in 10% FBS DMEM. After 24h, the cells 
were incubated for 5 days in serum free DMEM containing 
NGF(50mg/ml) and MU-314(0.1nM,100nM) with/without 
ICI. On day 1, 3, and 5, pictures of the cells were taken by 
using microscopy and then morphometric analysis of the 
neurites and their branching and length was performed 
by Neurocyte Image Analyzer software(KURABO). In 
the result, 100nM of MU-314 significantly enhanced 
these neuritic parameters. Also, this enhancement effect 
was inhibited partially by exposure of ICI. These results 
suggested that neurite outgrowth should be facilitated by 
MU-314 and be associated partially with ER. However, ER 
inhibition by ICI could not suppress total neurite outgrowth. 
We will investigate the association of other potential 
pathways to enhance neurite outgrowth except ER pathway.
P1-15  A possible involvement of 
GSK-3ȕ signal pathway in neurogenesis 
after cerebral embolism in rats
Keishi Kisoh1, Hideki Hayashi1, Bo Yuan1, 
Kouichi Tanonaka2, Norio Takagi1
1Dept. Applied Biochemistry, Tokyo Univ. Pharm. Life. Sci., 2Dept. Mol. cell. 
Pharmacol., Tokyo Univ. Pharm. Life. Sci.
GSK-3ǃ plays an important role in the regulation of cell 
proliferation and differentiation. Adult neurogenesis 
occurs in the subventricular zone and the subgranular 
zone. Although neurogenesis is transiently promoted in 
the damaged brain after stroke, its mechanism remains 
to be fully clarified. The aim of this study is to elucidate 
pathophysiological alteration of GSK-3ǃ on neurogenesis 
after microsphere-induced cerebral embolism (ME) in rats. 
We demonstrated that the number of BrdU-positive cells 
was maximum on Day 7 after ME. These cells were positive 
for doublecortin in the CA3 and DG of the hippocampus 
after ME. Therefore, these results suggest that cell 
proliferation was accelerated most on Day 7 after ME and 
newly generated cells after ME differentiate into neuron. 
Next, we showed that phosphorylation of Akt and GSK-
3ǃ were increased, whereas that of ǃ-catenin in cytosolic 
fraction was decreased as compared to those of sham-
operated rats. In addition, the level of NeuroD protein, 
potential regulator of neural differentiation, was increased 
after ME. These results suggest that the activation of GSK-
3ǃ signal pathways and subsequent expression of NeuroD 
may contribute to neurogenesis after ME.S1P1-14  Methylglyoxal impairs 
insulin signaling in GT1-7 hypothalamic
neuronal cells
Shinya Dohgu, Fuyuko Takata, Junichi Matsumoto, 
Takashi Machida, Mai Takaki, Yukina Yoshimi, 
Atsushi Yamauchi, Yasufumi Kataoka
Dept. Pharm. Care Health Sci., Fac. Pharm. Sci., Fukuoka Univ.
Hypothalamus has been known as a target for insulin
action to regulate hepatic glucose production and food
intake. Inflammation-induced insulin resistance in the
hypothalamus contributes to obesity and type2 diabetes
mellitus. Methylglyoxal (MG), a high reactive endogenous
dicarbonyl compound derived from glycolysis, is implicated
in the pathogenesis of insulin resistance in obesity and
diabetes. Here, we investigated whether MG can cross
the blood-brain barrier (BBB) and then impairs insulin
signaling in the hypothalamus using immortalized mouse
GT1-7 neuronal cells. After intravenous injection of [14C]
MG in mice, the uptake of [14C]MG by the brain was higher
than that by liver, muscle and fat, suggesting that MG in
the blood easily cross the BBB. Exposure of MG (0.5 mM) to
GT1-7 cells decreased insulin-induced Akt phosphorylation.
Decreased expression of the insulin receptor-beta, Á otillin-1
and caveolin-1 in GT1-7 were observed after MG treatment.
Cholesterol depletion with methyl-beta-cyclodextrin
decreased the insulin-induced Akt phosphorylation. These
results suggest that MG inhibits insulin signaling by
disrupting lipid rafts in the hypothalamic neuronal cells.
P1-16  Prostaglandin D2 promotes 
the neurite retraction in mouse 
hypothalamic cell line
Hiroyoshi Tsuchiya, Yoko Fujiwara, 
Taka-aki Koshimizu
Dept. Mol. Pharmacol., Jichi Med. Univ.,
Prostaglandins (PGs) play important roles in diverse
physiological actions in central nervous system through the
binding to its speciÀ c receptors. PGD2 is the most abundant
PG in brain and has multifunctional roles mediated by
speciÀ c receptors; DP1 and CRTH2. Previously, we reported
that PGE2 can promote the neurite extension mediated by
EP4 receptor in new mouse hypothalamic cell line N37. Now,
we investigated the effect of PGD2 on neurite outgrowth in
the N37 cells. After treatment of the N37 cells with PGD2 for
24 hours, neurite was markedly retracted. As we analyzed
the mechanism under the neurite retraction, it was revealed
that this morphological change was independent of the
specific receptors of PGD2. Previous studies indicated that
PGD2 could be degraded into the 15d-PGJ2, a biologically
active molecule. When 15d-PGJ2 was applied to the N37
cells, neurite retraction was comparable to the PGD2.
Furthermore, since N-acetyl Cysteine showed the drastic
inhibition of PGD2-induced neurite retraction, reactive
oxygen species (ROS) may be one of the important factors
for inducing morphological change of the N37 cells by PGD2.
These results suggest that 15d-PGJ2 converted from PGD2
induce neurite retraction through ROS production.55
P1-17  Mechanism of PGE2 EP3 
receptor agonist-induced deterioration 
of glutamate-induced neurotoxicity in 
neuroblastoma cells
Yuri Ikeda-Matsuo, Ikumi Enari, Ken Kunie, 
Takashi Iwai, Shun Watanabe, Yasuhito Naito, 
Mitsuo Tanabe
Lab. Pharmacol., Sch. Pharmac. Sci., Kitasato Univ.
We have demonstrated that EP3 receptor, one of the PGE2 
receptors, contributes to the neuronal death and neurological 
dysfunctions in an animal model of brain ischemia. In this 
study, we tried to elucidate the mechanism underlying 
the EP3 receptor-induced deterioration of excitotoxicity 
using SH-SY5Y human neuroblastoma cells. Among EP1-
4 agonists, only the EP3 agonist ONO-AE-248 (EP3-A) 
deteriorated glutamate (Glu)-induced excitotoxicity, which 
is inhibited by the EP3 antagonist, but not by EP1 and EP4 
antagonists. EP3-induced deterioration of excitotoxicity 
was inhibited by the Gi inhibitor pertussis toxin in a 
concentration-dependent manner. Similar to EP3-A, the 
PKA inhibitor H-89, but not H-85, an inactive form of H89, 
also deteriorated the excitotoxicity. Co-application of EP3-A 
and Glu decreased the expression of anti-apoptotic protein 
Bcl-2. Treatment of EP3-A, as well as H-89, with glutamate 
increased cleavage of caspase-3 and 9. These results suggest 
that activation of EP3 receptor deteriorates Glu-induced 
apoptosis by inactivating PKA through Gi activation, 
followed by activation of caspases with modulation of Bcl-
2. Thus EP3 receptor may have the key role in neuronal 
apoptosis after brain ischemia.
P1-19  Construction trials for PPI-
based drug screening system on 
neurodegenerative diseases
Hiroyuki Oshikane1, Fumio Arisaka2, 
Masahiko Watabe1, Koji Aoyama1, Toshio Nakaki1
1Dept. Pharmacol., Teikyo Univ. Sch. Med., 2College of Bioresource Science, 
Life Science Research Center, Nihon University, Japan
Fundamental remedies for neurodegenerative disorders 
such as Parkinson’s disease (PD) and Alzheimer’s diseases 
(AD) are long-awaited. However, the complete elucidation 
of molecular mechanisms of these diseases has not been 
realised yet. Decrease in glutathione (GSH) level, a 
substance vital for scavenging oxidative stress, has been 
indicated to be causal to these disorders. In neuronal cells, 
the rate-limiting step in GSH synthesis is the incorporation 
of cysteine into cells by a transporter called EAAC1. In 
ǂ-synuclein dependent PD, Rab proteins can rescue the 
destructive effect of alpha-synuclein toxicity. Hence, 
modifying the molecular regulation on both EAAC1 and 
Rab proteins provides possible clue to the fundamental 
remedy thereof. ER speciÀ c membrane protein GTRAP3-18 
plays pivotal regulatory role in neuronal cells not only by 
interacting with EAAC1 to reduce the uptake of cysteine 
by EAAC1, but involved in synapse formation via direct 
interaction with Rab proteins, suggesting that GTRAP3-18 
can be a novel drug target for variety of neuronal disorders. 
Here we report the success in obtaining recombinant human 
GTRAP3-18 and preliminary research on its biophysical 
aspects, paving the way for the construction of PPI-based 
drug development.S1P1-18  The color lens suppress 
damage of photoreceptor-derived cells 
induced by blue light emitting diodes 
(LED)
Kaho Hiromoto1, Yoshiki Kuse1, Nobuyuki Tadokoro2, 
Nobuyuki Kaneko2, Kazuhiro Tsuruma1, 
Masamitsu Shimazawa1, Hideaki Hara1
1Dept. of Biofunctional Evaluation, Gifu Pharm. Univ., 2HOYA Corporation
Overexposure to blue light has been known to be harmful 
to the retina.  Blue LED emits high levels of blue light. 
Recently, we established the blue LED light-induced cell 
damage model using photoreceptor-derived cells (661W) 
(Kuse et al., Sci. Rep. , 2014).  In the present study, we 
investigated whether color lens would protect photoreceptor-
derived cell damage induced by blue LED light.  We used 
seven kinds of color lens and blue light reflect lens.  Cell 
viability was evaluated by CCK-8 assay.  Reactive oxygen 
species (ROS) were analyzed by CM-H2DCFDA (ROS 
detecting probe).  Rate of cell death was evaluated by 
Hoechst 33342 and propidium iodide staining.  Color lens 
improved cell viability, production of reactive oxygen species, 
and rate of cell death induced by blue LED light exposure. 
Yellow lens had the most protective effect in the all lens, 
but blue light reflect lens and pink lens did not have any 
effects on photoreceptor-derived cell damage.  Moreover, 
these results were correlated with lens transmittance of 
wavelength of blue LED (464nm).  These results suggest 
that the color lens may protect retinal photoreceptor cells 
from blue LED light.
P1-20  Dexmedetomidine indicates 
neuroprotective effects through 
imidazoline receptors on thapsigargin-
induced ER stress mediated apoptosis 
in SH-SY5Y cells
Manami Inagaki, Masayuki Somei, Akiko Sasaki, 
Mayumi Tsuji, Katsuji Oguchi
Dept. Pharmacol., showa Univ. Sch. Med.
Dexmedetomidin (Dex) is a selective ǂ2-adrenoceptor 
agonist, and shows some afÀ nity for imidazoline receptors. 
Besides Dex’s sedative effects, Dex exerts a cell-protective 
effect on nervous tissue under ischemic conditions. In this 
study, we examined whether Dex has protective effects on 
thapsigargin (TG)-induced endoplasmic reticulum (ER) 
stress mediated apoptosis in SH-SY5Y cells, and proposed 
the possible mechanism of its neuronal protection. SH-
SY5Y cells were pretreated with Dex (1-100 nM) or receptor 
antagonists (atipamezol, BU99006, idazoxan, efaroxan) 
for 1 hour before co-treatment with 1 ǍM TG for 20 hours. 
TG-induce the activities of caspase-4 and -3 and the 
phosphorylation of eIF2ǂ were suppressed by co-incubation 
with Dex. In the presence of ǂ2-adrenoceptor antagonist 
or imidazolin type2 receptor antagonist, suppression of 
caspase-4 activity by treatment with Dex in TG-induced ER 
stress cells was not significantly difference. These results 
suggest that the neuroprotective effects of Dex at clinically 
relevant concentrations may mediate the imidazoline type1 
receptor against TG-induced ER stress mediated apoptosis 
in SH-SY5Y cells.56
P1-21  Visualization of 
microautophagy and chaperone-
mediate autophagy
Masahiro Sato1, Takahiro Seki1, Manami Kawahara1, 
Yuki Kurauchi2,3, Akinori Hisatsune2,3, 
Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Protein degradation has important roles in neuronal 
functions. There are two major protein degradation systems: 
the ubiquitin-proteasome and the autophagy-lysosome. 
The latter is further classified into macroautophagy (MA), 
microautophagy (mA) and chaperone-mediated autophagy 
(CMA). MA is known to be involved in various functions and 
pathogenesis. However, little is known about the roles of mA 
and CMA, due to the absence of easy methods to assess their 
activities. We established a novel method to assess CMA 
activity using GAPDH, a CMA substrate, and HaloTag (HT) 
system. Recently, other group has identiÀ ed a mammalian 
mA pathway, in which substrates are delivered to late 
endosomes. Since Hsc70 is involved in both mA and CMA, 
our method would detect mA, as well as CMA. In the present 
study, we attempted to assess mA and CMA activities 
separately. We established AD293 cells stably expressing 
GAPDH-HT and knocked down Rab7 and LAMP2A, mA-
and CMA-related proteins, respectively. GAPDH-HT 
puncta were partially decreased by the single knockdown 
of Rab7 or LAMP2A. In contrast, double knockdown 
of Rab7 and LAMP2A almost diminished the punctate 
accumulation. These À ndings suggest mA and CMA can be 
separately assessed using our method with siRNA-mediated 
knockdown.
P1-23  Gap junction hemichannels 
contribute to extracellular accumulation 
of adenosine by external Ca2+ reduction 
in rat spinal astrocytes
Ryota Eguchi, Sanae Akao, Ken-ichi Otsuguro, 
Soichiro Yamaguchi, Shigeo Ito
Lab. Pharmacol., Grad. Sch. Vet. Med. Hokkaido Univ.
Extracellular adenosine (ADO) derived from astrocytes 
plays a role as a neuromodulator in the CNS. Although 
it is known that the reduction of extracellular Ca2+ 
concentration participates in the ADO accumulation, the 
precise mechanisms underlying it remain unclear. In 
this study, we investigated the mechanisms of external 
Ca2+ reduction-evoked ADO accumulation by measuring 
extracellular purine levels in cultured rat spinal astrocytes. 
The reduction of external Ca2+ increased not only ADO, but 
also ATP, ADP and AMP levels. The ADO increase by the 
Ca2+ reduction was enhanced by inhibition of equilibrative 
nucleoside transporter (ENT). Ecto-NTPDase inhibitor 
(POM-1) suppressed the ADO increase, and enhanced the 
ATP and ADP increase. The all purine increase by the Ca2+ 
reduction was inhibited by gap junction inhibitors. These 
results indicate that the external Ca2+ reduction release ATP. 
Gap junction hemichannels are suggested to participate 
in ATP release by the Ca2+ reduction. Released ATP is 
extracellularly degraded to ADO by a series of ecto-enzymes 
such as ecto-NTPDases.S1P1-22  Characterization of 
prostaglandin E2 EP3 receptor isoforms 
in mouse spinal motor neuron
Yasuhiro Kosuge1,2, Takashi Shinomiya2, 
Kumiko Ishige1, Mitsuru Kawaguchi2, Yoshihisa Ito1
1Lab. Pharmacol., Sch. Pharm., Nihon Univ., 2Dept. Pharmacol., Tokyo Dent. 
Coll.
Prostaglandin E2 (PGE2) is a lipid mediator that plays 
important roles in the neurodegenerative processes in 
amyotrophic lateral sclerosis (ALS). PGE2 exerts its 
biological functions via binding to four subtypes (EP1-4) of 
E-prostanoid receptor. Among them, EP3 subtype has three 
transcriptional splice isoforms, EP3ǂ, EP3ǃ, and EP3Ǆ, in 
mice. Experiments were performed to identify EP3 receptor 
isoform in the mouse spinal motor neuron in wild type (WT) 
and ALS model (G93A) mice. RT-PCR experiments using 
adult mouse demonstrated the expression of EP3ǂ and EP3Ǆ 
mRNAs in the lumber spinal cord tissues, whereas the level 
of EP3ǃ mRNA was nearly undetectable. Laser capture 
microdissection of lumber motor neurons revealed that 
the expression of EP3Ǆ mRNA was predominant in these 
neurons, while EP3ǂ and EP3ǃ mRNAs were undetectable. 
At early symptomatic stage, the expression proÀ le of mRNAs 
of these splice isoforms in the motor neurons in G93A was 
comparable to those in the neurons in WT. These results 
suggest that PGE2-to-EP3 signaling pathway is mediated 
mainly by the EP3Ǆ isoform in the motor neurons in mice 
and that modulation of the EP3Ǆ isoform may be the new 
tactics for development of new treatments of ALS.
P1-24  Neuroprotective effects 
of microglial P2Y1 receptors against 
ischemic neuronal injury
Yuichiro Fukumoto1,2, Shuichi Koizumi2, 
Hideyuki Yoshioka1, Takashi Yagi1, 
Kazuya Kanemaru1, Hiroyuki Kinouchi1
1Dept.Neurosurgery, Univ of Yamanashi., 2Dept. Neuropharmacol., Univ of 
Yamanashi.
Extracellular adenosine 5’-triphosphate is released from 
damaged cells, and signals through purinergic P2Y1 
receptors (P2Y1R). The roles of P2Y1R in microglia on 
ischemic neuronal injury have not been fully elucidated 
although microglial P2Y1R are thought to be involved in 
neurotrophic and chemotactic processes. In this study, we 
evaluated the expression and functional capability of P2Y1R 
in mice microglia, and the roles of microglial P2Y1R after 
transient forebrain ischemia and oxygen-glucose deprivation 
(OGD). Calcium imaging and immunofluorescent study 
revealed that the specific P2Y1R agonist increased 
intracellular Ca2+ concentration only in cultured microglia 
of the wild type (WT) but the P2Y1R knockout (KO) 
mice.  The death cells was significantly higher in the 
hippocampus of the KO mice than in that of the WT mice. 
Neuronal injury of the P2Y1R KO hippocampal slices was 
signiÀ cantly worsened compared to the WT slices 48 hours 
after 40-minute OGD. Furthermore, this aggravation was 
signiÀ cantly suppressed in the transgenic mice speciÀ cally 
overexpressing P2Y1R in microglia. In conclusion, our data 
reveal that microglial P2Y1R mediate neuroprotective 
effects against cerebral ischemic stress and OGD insult.57
P1-25  Wnt4 up-regulation through 
cyclic AMP-dependent pathway in rat 
glia
Tomoka Urasaki1, Masatoshi Ohnishi1,2, 
Yoshihito Ohsugi2, Miki Fujiwara2, Shin Takeo2, 
Atsuko Inoue1,2
1Dept. Pharmacotherapeut., Grad. Sch. Pharmaceut. Sci., Fukuyama Univ., 
2Dept. Pharmacotherapeut., Fac. Pharm. Pharmaceut. Sci., Fukuyama Univ.
Wnt signaling is well known to play an important role in 
the differentiation or the development of various cells. 
We previously found that driving the cyclic AMP (cAMP)-
dependent pathway is involved in neuronal differentiation. 
Accordingly, the effect of dibutyryl cAMP (dbcAMP), a 
membrane permeability analog of cAMP, on wnt4 expression 
in rat brain was investigated.  DbcAMP (1 mM) almost 
specifically increased the wnt4 mRNA level in primary 
astrocytes-microglia mixed cultures of rats for 24 h, but 
not 2 h.  DbcAMP also increased the wnt4 protein level in 
the same condition.  In astrocytes alone, dbcAMP did not 
increase wnt4 expression.  In microglia, wnt4 protein was 
undetectable even when cells were treated by dbcAMP.  In 
vivo, phosphodiesterase IV inhibitor rolipram (1.25 mg/
kg; i.p.) signiÀ cantly increased the wnt4 mRNA level in the 
hippocampus.  These results suggest that cAMP in the brain 
can lead to speciÀ c increase of wnt4.  Possible plasticity by 
cAMP-induced activation of wnt4 signaling may be a novel 
strategy for treating neurodegeneration.
P1-27  Hydrogen sulfi de production 
is controled by neuronal signals in rat 
spinal cord astrrocytes
Ryo Miyamoto, Ken-ichi Otsuguro, 
Soichiro Yamaguchi, Shigeo Ito
Dept. Pharmacol., Hokkaido Univ. Grad. Sch. Vet. Med.
Hydrogen sulfide (H2S) is  a potential  endogenous 
neuroprotectant, and impairment of its synthesis is 
suggested to be involved in neurodegenerative disorders. 
In the central nervous system, cystathionine ǃ-synthase 
(CBS) expressed in astrocyte is the predominant enzyme 
for the production of H2S. In this study, we investigated its 
regulatory mechanisms in the rat spinal cord astrocytes. 
CBS expression and H2S production were analyzed by 
western blotting and methylyne blue assay, respectively. 
ImmunoÁ uorescence analysis using the spinal cord section 
revealed astrocytic localization of CBS. Cultured astrocytes 
showed time-dependent reduction of CBS expression. The 
reduced expression of CBS was restored by co-culture 
with neurons or treatment of a membrane permeable 
analogue of cAMP. Concomitant with the expression 
changes, H2S production by CBS was reduced in purely 
cultured astrocytes, whereas substantial amount of H2S was 
produced in neuron-astrocyte co-culture or cAMP analogue-
treated astrocytes. These results suggest that physiological 
expression of astrocyte CBS is controlled by interaction 
with neurons, reduction of which cause impairment of the 
synthesis of neuroprotective molecule H2S.S1P1-26  L-dopa attenuates the 
cytokine production in the mouse brain
Yuta Sugino, Yasuhiro Yoshioka, Joe Yamada, 
Kazumi Yamashita, Manami Tamura, 
Akiko Yamamuro, Yuki Ishimaru, Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ.
The inÁ ammatory cytokines produced by activated microglia 
have been proposed to play an important role in neuronal 
cell death in many neurodegenerative diseases, such as 
Parkinson’s disease (PD). We previously reported that 
dopamine attenuated lipopolysaccharide (LPS)-induced 
mRNA expression of cytokines in mouse microglial cell 
line BV-2, and that the covalent modiÀ cation of proteins by 
dopamine quinone might be involved in its attenuation. To 
reveal whether dopamine attenuates cytokine production 
also in vivo , in this study, we investigated the effect of 
L-3,4-dihydroxyphenylalanine (L-dopa) on LPS-induced 
cytokine production in C57BL/6 mouse brain. Mice were 
i.p. administered once daily with L-dopa (50 mg/kg) 
and carbidopa (5 mg/kg) for three days. LPS (5 mg/kg) 
was i.p. administered 2 h after the final administration. 
Administration of L-dopa and carbidopa increased the 
levels of quinoprotein, and attenuated the LPS-induced 
mRNA expression of TNF-ǂ, IL-1ǃ and IL-6 in striatum, 
hippocampus, cortex and midbrain. These results suggest 
that dopamine attenuates cytokine production in vivo . This 
study showed that L-dopa attenuated cytokine production 
by activated microglia, suggesting that L-dopa may alleviate 
the progression of PD.
P1-28  Suppressive effect of a 
retinoid Am80 on CXCL2 expression in 
BV-2 microglia
Yuichiro Takaoka1, Yuki Kurauchi2,3, 
Akinori Hisatsune2,3, Takahiro Seki1, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO program, Kumamoto Univ.
CXCL2 belongs to the CXC chemokine family and has 
potent chemotactic activity for neutrophils. CXCL2 is a key 
regulator in various CNS diseases.  A previous study from 
our laboratory showed that blockade of CXCL2 receptors 
alleviated intracerebral hemorrhage (ICH)-induced motor 
dysfunction in mice. Additionally, Am80, a synthetic RARǂ/ 
ǃ agonist, reduced CXCL2 mRNA expression in ICH mouse 
brain and improved ICH- induced motor dysfunction.  These 
findings indicate that Am80 is a candidate of treatment 
for ICH. Here we examined the effect of Am80 in BV-2 
cells, a mouse microglial cell line, to obtain insight into the 
regulatory mechanisms of CXCL2 expression.We found that 
Am80 (0.1-1.0 ǍM) pretreatment reduced CXCL2 mRNA 
expression induced by LPS. We also evaluated the CD14 
mRNA expression. CD14 is a homing receptor for LPS that 
interacts with toll-like receptor 4 (TLR4). We found that 
Am80 reduced CD14 mRNA level. Further investigations on 
the mechanisms of the action of Am80 are on going.58
P1-29  Inhibitory effect of curcumin 
on LPS-induced mPGES-1 expression 
in rat microglia
Chiaki Matsumoto, Yasuhito Naito, Shun Watanabe, 
Takashi Iwai, Mitsuo Tanabe, Yuri Ikeda-Matsuo
Lab. Pharmacol., Sch. Pharmac. Sci., Kitasato Univ.
We have demonstrated that microglial induction of 
mPGES-1 contributes to the neuronal death and neurological 
dysfunctions in animal models of brain ischemia and 
Parkinson’s disease. Curcumin, an anti-inflammatory 
component in turmeric, is known to prevent induction of 
cyclooxygenase-2 in microglia. In this study, we investigated 
the effect of curcumin, on LPS-induced mPGES-1 expression 
in cultured microglia. Curcumin suppressed LPS-induced 
production of PGE2, activity of PGES and protein expression 
of mPGES-1 in a concentration-dependent manner, while 
it did not prevent induction of mPGES-1 mRNA. In the 
presence of cycloheximide, treatment of curcumin for 6 
hr, but not 10 hr, apparently enhanced the degradation of 
LPS-induced mPGES-1 protein, which is suppressed by a 
proteasome inhibitor MG132. Furthermore, the curcumin 
markedly enhanced ubiquitination of mPGES-1. On the 
other hand, treatment of curcumin for 10 hr enhanced 
the phosphorylation of elongation factor 2 (eEF2). These 
results suggest that curcumin suppresses mPGES-1 protein 
expression by promoting degradation at an early stage 
and then by suppressing translation. Curcumin may be a 
promising compound to interfer brain mPGES-1 activity, 
thereby improving brain inÁ ammatory diseases.
P1-31  Effect of brefelamide on 
GDNF-induced cell proliferation in 
1321N1 human astrocytoma cells
Keita Kouno, Sachina Takasaka, Takahiro Ishikawa, 
Takahiro Shibuya, Shigeyoshi Honma, 
Makoto Yoshida
Dept. Pathophysiol., Fac. Pharmacy, Takasaki University of Health and 
welfare
We investigated the mechanisms of proliferative arrest of 
brefelamide, an aromatic amide isolated from Dictyostelium 
cellular molds, on 1321N1 human astrocytoma cells and 
PC12 cells. When cells were cultured in serum-free medium, 
GDNF increased cell proliferation rate in 1321N1 cells, but 
not in PC12 cells. The GDNF-induced cell proliferation and 
expression of RET, a GDNF receptor, were inhibited by a 
pretreatment of brefelamide. The phosphorylation of ERK, 
JNK and Akt were increased by GDNF, but these changes 
were inhibited by brefelamide pretreatment. Moreover, 
GDNF mRNA expression and GDNF secretion were inhibited 
by brefelamide. These results suggest that brefelamide 
reduces cell proliferation of 1321N1 cells through multiple 
effects including a reduction of GDNF receptor and GDNF 
secretion, and inhibition of phosphorylation of ERK, JNK 
and Akt.S15P1-30  Subcellular localization and 
secretion of MHC class I molecules in 
the CNS
Akira Sobue, Norimichi Itoh, Akira Nakajima, 
Taku Nagai, Kiyofumi Yamada
Dept. Neuropsychopharmacol. Hosp Pharm, Nagoya Univ. Grad. Sch. Med.
Genome-wide association studies have implicated the 
major histocompatibility complex (MHC) gene region on 
chromosome 6p21.3-22.1 in schizophrenia, but the etiological 
signiÀ cance remains unclear.  The MHC genomic region in 
the mouse, located on chromosome 17, is named H2 and the 
genes within this region are classified into three distinct 
classes.  The MHC class I (MHCI) genes, such as H2-K and 
H2-D in the mouse, are highly polymorphic, and the unique 
roles of MHCI molecules have been demonstrated in the 
CNS.  We have previously reported that polyriboinosinic-
polyribocytidylic acid (polyI:C) treatment in neonatal mice 
results in impairments of neurodevelopment, which is 
accompanied by schizophrenia-like behaviors in adulthood. 
In the present study, we investigated the subcellular 
localization and secretion mechanism of MHCI/H-2D and 
its soluble form (sMHCI/H-2D).  We transfected Neuro-2a or 
C8-D1A cells with a plasmid encoding full-length MHCI or 
sMHCI and then examined the subcellular localization by 
immunostaining.  We isolated exsosomes from conditioned 
media and analyzed the secretion mechanism by western 
blotting.  MHCI and sMHCI were colocalized with the 
exosome marker CD63.  These results suggest that MHCI 
and sMHCI may be secreted by the exosomes.
P1-32  New in vitro animal model of 
brain edema
Tomoya Kitagawa1, Yuri Ikeda-Matsuo2, 
Masato Yasui3, Yuji Ikegaya1, Norio Matsuki1
1Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo, 2Lab. 
Pharmacol., Kitasato Univ., Sch. Pharm., 3Dep. Pharmacol., Keio Univ., Sch. 
Med.
Brain edema is characterized by an excessive fluid 
accumulation in the brain tissue. Despite its high mortality, 
effective treatment hasn’t been established yet because the 
mechanism is poorly understood. One of the reason is a lack 
of proper animal model of an early stage of edema. In this 
work, we sought to establish in vitro  brain edema model and 
analysed its mechanism.Acute brain slices were subjected 
to oxygen-glucose deprivation (OGD) for 10 min. The cross-
sectional area was continuously measured for 150 min by a 
macroscopic-microscope. After imaging, the water content 
of the slice was measured. After OGD, the cross-sectional 
area of slices increased rapidly, and reached to 120% after 
150 min. This increase was dependent on temperature and 
was inhibited by block of NMDA receptor or hypertonic 
conditions. The water content also increased along the 
edema. These facts indicate that this model adequately 
represents the feature of brain edema. OGD-induced edema 
was significantly reduced in aquaporin4, a selective water 
channel, deÀ cient mice. Edema was suppressed under hypo-
sodium conditions, whereas a Na+/K+ ATPase inhibitor per se 
induced edema. These results suggest that an accumulation 
of intracellular sodium is critical in the formation of early 
edema.9
P1-33  Chronic treatment with a 
water-soluble extract from the culture 
medium of Ganoderma lucidum mycelia 
prevents necroptosis in hypoxia/
ischemia-induced injury of type 2 
diabetic mouse brain
Meiyan Xuan1,2, Mari Okazaki3, Naohiro Iwata1, 
Satoshi Asano4, Shinya Kamiuchi1, 
Hirokazu Matsuzaki3, Takeshi Sakamoto2, 
Yoshiyuki Miyano5, Hiroshi Iizuka5, Yasuhide Hibino1
1Immunobiochem., Fac. Pharm. Sci., Josai Univ., 2Org. Med. Chem., Fac. 
Pharm. Sci., Josai Univ., 3Pharmacol., Fac. Pharm. Sci., Josai Univ., 4Dept. 
Pharm. Sci., Int’l Univ. of Health and Welfare, 5Noda Shokukin-Kogyo co., Ltd.
Type 2 diabetes mellitus has been known to increase systemic 
oxidative stress and aggravate cerebral ischemic injury. The 
present study was conducted to evaluate the preventive 
effects of a water-soluble extract from the culture medium of 
Ganoderma lucidum mycelia (MAK) which exerts antioxidative 
and neuroprotective effects on apoptosis and necroptosis, a 
programmed necrosis, induced by hypoxia/ischemia (H/I) in 
type 2 diabetic KKAy mice. Pretreatment with MAK (1 g/kg, 
p.o.) for a week signiÀ cantly reduced H/I-induced neurological 
deficits and brain infarction volume assessed at 24 h after 
H/I. Histochemical analysis showed that MAK significantly 
suppressed superoxide production, necrototic cell death, 
and vacuolation in the ischemic penumbra. MAK decreased 
the numbers of TUNEL- or cleaved caspase-3-positive cells 
and the expression of receptor-interacting protein kinase 
3 mRNA and protein, a key molecule for necroptosis in the 
region. These results suggest that MAK confers resistance to 
apoptotic and necroptotic cell death and relieves H/I-induced 
damage in type 2 diabetic mice.
P1-35  Expression of key enzymes 
for leukotriene B4 biosynthesis in 
a mouse model of intracerebral 
hemorrhage
Masanori Hijioka1,2, Yuki Kurauchi3,4, 
Akinori Hisatsune3,4, Takahiro Seki1, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2JSPS Research Fellow, 3Priority Organization for Innovation and Excellence, 
Kumamoto Univ., 4Program for Leading Grad. Sch. HIGO Program, 
Kumamoto Univ.
Intracerebral hemorrhage (ICH) is the most serious type 
of stroke. In ICH pathology, a lot of leukocytes invade into 
the hematoma. Especially, neutrophil is detrimental for the 
ICH pathogenesis. Recent reports showed that neutrophil 
inÀ ltration into hematoma caused demyelination and axonal 
degeneration (J Neuropathol Exp Neurol , 2011). Additionally, 
our previous study showed importance of CXCL2 chemokine 
that promotes neutrophil invasion (J Neurosci Res , 2014). 
In this study, we focused on the arachidonic acid metabolite 
leukotriene B4 (LTB4) known as a potent chemotactic factor. 
Our hypothesis is that upregulation of LTB4 amplifies 
chemotaxis of neutrophils and exacerbates ICH pathology. 
However, expression profile of LTB4 in the ICH condition 
has not been revealed until now. We performed quantitative 
RT-PCR to reveal the expression changes of key enzymes 
for leukotriene B4 biosynthesis. ALOX5 and ALOX5AP 
mRNAs were clearly upregulated in ICH condition. We 
also evaluated the expression of Ly6G mRNA as a maker 
of neutrophil infiltration, and found that Ly6G mRNA 
was increased in ICH condition. Quantification of LTB4 
and analysis of ICH pathology under inhibition of LTB4 
biosynthesis are going.S16P1-34  Electron microscopy 
analysis of blood-brain barrier after 
middle cerebral artery occlusion in mice 
by high-pressure freezing
Yasuhiro Suzuki1, Yoshinori Muranaka2, 
Kazuya Hokamura1, Kasumi Yamakawa1, 
Nobuo Nagai3, Kazuo Umemura1
1Dept. Pharmacol., Hamamatsu Univ. Sch. Med., 2Ultrastructure Lab., Res. 
Equi. Ctr., Hamamatsu Univ. Sch. Med., 3Dept. Animal Biosci., Nagahama 
Inst. Bio-Sci. Tech.
The blood-brain barrier (BBB) relates to hold back 
hydrophilic and large molecules from entering into the 
parenchyma. After cerebral ischemia, BBB breakdown 
is predominantly mediated by damage of tight junction 
complexes, whereas large molecules were shown to 
cross brain endothelial cells via transcytosis without 
compromising BBB integrity. However, the evidential 
ultrastructural data are rare. Although the freezing-
embedding is an easiest and excellent fixation at the 
preservation of physical property, it causes the damage of 
cellular structure by ice crystal formation and prevent the 
electron microscopic analysis (EMA) with high resolving 
power. Here, we tried the À xation of brain sample by high-
pressure freezing and succeeded to get good observations 
in EMA, although we failed to observe in general freezing-
embedding method by the cellular structure by damage with 
ice crystal. At 24 hours after middle cerebral artery occlusion 
in mice, the endothelium exhibited enhanced trafficking 
of transendothelial vesicle and endocytosis of gold-labeled 
albumin. Thus, the fixation by high-pressure freezing is 
much suitable method for the visualization of transcellular 
events in BBB.
P1-36  Induction of brain ischemia-
reperfusion injury by hypoxia using 
zebrafi sh larvae
Masahito Sawahata1, Shodai Takemasa1, 
Takeshi Kawamoto1, Yasuhiko Izumi1, 
Akinori Akaike1,2, Toshiaki Kume1
1Dept. Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ, 2Dept. Cell Pharmcol., 
Grad. Sch. Pharma. Sci., Nagoya Univ
ZebraÀ sh is a useful experimental animal for live imaging 
without invasive procedure. Because of ischemia model 
using zebrafish has not been established, we developed 
brain ischemia-reperfusion model using zebrafish larvae. 
We used double-transgenic zebrafish line, Tg (fli1a:eGFP) 
/ Tg (gata1:mRFP), in which blood vessels and erythroid 
precursors were labeled with enhanced green fluorescent 
protein and monomeric red fluorescent protein. Hypoxic 
condition was made by hypoxic E3 medium which was 
created by Á ushing pure nitrogen. To assess the validity of 
the experimental system using zebraÀ sh, we À rst examined 
the changes in cerebrovascular cells and blood flow under 
hypoxic condition. Hypoxia induced the decrease in trunk 
and cerebral blood Á ow. The reduction of blood Á ow in middle 
mesencephalic central artery preceded that in dorsal aorta. 
Next, we examined the effect of hypoxia-reoxyganation 
on blood flow and cell death. Hypoxia induced the stop of 
cerebral blood Á ow. Cerebral blood vessels were reperfused 
after reoxygenation. Brain cell death was induced 24 hour 
after hypoxia-reoxygenation. We demonstrate that brain 
ischemia-reperfusion is induced by hypoxia-reoxygenation 
in zebrafish and brain cell death is induced under those 
conditions.0
P1-37  The nerve cell protection 
effect of the biguanide derivative MS-
508 on cerebral ischemia model mice
Takashi Masuko1, Mamie Ogawa1, Airi Kato1, 
Ako Horie1, Muneharu Miyake2, Toyofumi Suzuki3, 
Kuniko Kusama-Eguchi4, Yasuo Kizawa1, 
Tadashi Kusama1
1Lab. Physiol. and Anat., Nihon Univ. Sch. Pharm., 2Lab. Organ. Chem., 
Nihon Univ. Sch. Pharm., 3Lab. Pharmaceutics, Nihon Univ. Sch. Pharm., 
4Lab. Biochem., Nihon Univ. Sch. Pharm.
Intracellular Ca2+ overload is essential for neuronal injury 
associated with neuropathological syndromes, including 
brain ischemia.  Excessive Ca2+ in the cell through 
N-methyl-D-aspartate receptor (NMDAR) and acid-sensing 
ion channel (ASIC) activates a cascade of cytotoxic events 
leading to activation of enzymes that break down proteins, 
lipids, and nucleic acids.  We synthesized novel biguanide 
derivative, MS-508 and examined the effects of that on 
NMDAR and ASIC.  The inhibitory effects of MS-508 on 
NMDAR or ASIC in oocytes voltage-clamped at different 
holding potentials were strongly voltage-dependent, being 
more pronounced at hyperpolarized than at depolarized 
membrane potentials.  These data suggest MS-508 acts as 
an open channel blocker on the channel pore of NMDAR and 
ASIC.  We next decided to investigate the neuroprotective 
effect of MS-508 on brain infarction using photochemically 
induced thrombosis model mice.  MS-508 reduced infarction 
volume when it was administered intraperitoneally (1mg/kg) 
prior to the onset of thrombosis or after 6 h.  These À ndings 
indicate that MS-508 inserts the channel pore of NMDAR 
and ASIC and exhibits neuroprotective effects against 
ischemia model mice.
P1-39  Effects of eugenol against 
chronic cerebral hypoperfusion-induced 
swallowing dysfunction in rats
Takashi Asano1, Hirokazu Matsuzaki1, Airi Koido1, 
Shun Matsui1, Meiyan Xuan2, Takeshi Sakamoto2, 
Yasuhide Hibino3, Mari Okazaki1
1Pharmacol., Fac. Pharm. Sci., Josai Univ., 2Org. Med. Chem., Fac. Pharm. 
Sci., Josai Univ., 3Immunobiochem., Fac. Pharm. Sci., Josai Univ.
Dysphagia is a major complication of stroke, however, there 
is no specific medication for the disease. In the present 
study, we investigated whether chronic treatment of 
eugenol, a phenylpropanoid compound which is contained 
in cloves, can prevent cerebral ischemia-induced swallowing 
dysfunction induced by chronic cerebral hypoperfusion 
(2VO) in rats. In 2VO rats, the number of swallowing 
elicited by topical administration of water or citric acid to 
the pharyngolaryngeal region was markedly decreased. 2VO 
rats had an increased level of hydroperoxide in the plasma, 
and decreased levels of dopamine concentration and tyrosine 
hydroxylase expression in the striatum and substantia 
compared to the sham-operated rats, suggesting that 2VO 
augmented the systemic oxidative stress and impaired the 
nigrostriatum dopaminergic neurons. Oral administration 
of eugenol (30 mg/kg) for 3 weeks increased the number of 
swallowing, dopamine content and expression of tyrosine 
hydroxylase in the striatum and substantia in 2VO rats. 
These results suggest that eugenol maintains swallowing 
function by protecting the nigrostriatum dopaminergic 
system against the ischemia-induced oxidative damage in 
2VO rats.S16P1-38  Suppressive effect of 
orexin-A through vagus nerve on the 
development of post-ischemic glucose 
intolerance-induced neuronal damage
Shinichi Harada, Shogo Tokuyama
Dept. Clinic. Pharm., Sch. Pharmaceu. Sci., Kobe Gakuin Univ.
Orexin-A (OXA) in hypothalamus play a role in many 
physiological functions including regulation of glucose 
metabolism. The aim of this study was to determine the 
involvement of the hepatic vagus nerve on hypothalamic 
orexin-A-mediated suppression of post-ischemic glucose 
intolerance and neuronal damage.
Male ddY mice were subjected to 2 hr of middle cerebral 
artery occlusion (MCAO). Intrahypothalamic OXA (5 
pmol/mouse) administration significantly suppressed the 
development of post-ischemic glucose intolerance on day 
1 and of neuronal damage on day 3 after MCAO. These 
changes were reversed by N-butylscopolamine (10 mg/kg, 
i.p.) and hepatic vagotomy. In the liver, MCAO-induced 
decrease in insulin receptors and increase in gluconeogenic 
enzymes on day 1 was recovered to control levels by OXA, 
and which was reversed by hepatic vagotomy. In the medulla 
oblongata, orexin-A induced the co-localization of cholin 
acetyltransferase (cholinergic neuronal marker) with c-Fos 
(activated neural cells marker).
These results suggest that the vagus nerve plays an 
important role in the recovery of post-ischemic glucose 
intolerance and mediates a neuroprotective effect by 
hypothalamic orexin-A.
P1-40  The success of visualizing 
cerebral aneurysms in mice using a 
conventional 3 tesla MRI
Kazuya Hokamura1, Hiroshi Makino2, 
Takahiro Natsume3,5, Tetsuro Kimura2, 
Yoshinori Kamio4, Kazuo Umemura1
1Dept. Pharmacol., Hamamatsu Univ. Sch. Med., 2Dept. Anesthesiol. & 
Intensive Care, 3Collab. Cent. Med. Innov., Hamamatsu Univ. Sch. Med., 
4Dept. Neurosurgery, Hamamatsu Univ. Sch. Med., 5Radiological Technol
[Objective] The use of mouse models and serial imaging 
studies is optimal to characterize the pathological and 
physiological remodeling of cerebral arteries. Here, we 
studied intracranial aneurysm in a mouse model of dynamic, 
pathological remodeling of cerebral arteries to demonstrate 
the feasibility of detecting aneurysm formation, growth, and 
rupture using conventional magnetic resonance imaging 
(MRI). 
[Methods and results] Mouse intracranial aneurysm model 
was used for this experiment. For mouse cerebral vessel 
imaging, it was used conventional 3-T MRI and a saddle 
coil with a 40-mm inner diameter. We used nonenhanced 
magnetic resonance angiography (MRA) to detect intracranial 
aneurysm formation and T2-weighted imaging to detect 
subarachnoid hemorrhage. In all mice with aneurysms, it 
was able to detect aneurysm formation, and location of the 
low-intensity area matched that of aneurysmal subarachnoid 
hemorrhage after euthanasia.
[Conclusions] We showed the feasibility of using conventional 
3-T MRI for the serial imaging of mouse cerebral arteries 
with aneurysms and subarachnoid hemorrhages. These 
imaging methods without using highly specialized imager will 
be a useful tool for researchers in the À eld of stroke.1
P1-41  The developmental 
mechanisms of psychobehavioral 
abnormalities in phencyclidine 
administered mice repeatedly: 
Approach using glial glutamate 
transporter (GLAST) mutant mice
Kentaro Mori1, Hirotake Hida1, Akihiro Mouri1, 
Kiyofumi Yamada2, Norio Ozaki3, Kohichi Tanaka4, 
Toshitaka Nabeshima5, Yukihiro Noda1
1Div. Clin. Sci. Neuropsychopharmcol., Meijo Univ. Grad. Sch. Pharm., 2Dept. 
Neuropsychophamcol. Hosp. Pharm., Nagoya Univ. Grad. Sch. Med., 3Dept. Psychi., 
Nagoya Univ. Grad. Sch. Med., 4Dept. Mol. Neurosci. Sch. Biomed Sci. Tokyo Med. 
Dent. Univ., 5Dept. Region. Pharmaceutical Care Sci., Meijo Univ. Fac. Pharm.
Repeated administration of phencyclidine (PCP), a non-
competitive N -methyl-D-aspartate receptor antagonist, 
induces several schizophrenia-like psychobehavioral 
abnormalities and decreases the extracellular glutamate 
levels, which are associated with increase of glial glutamate 
transporter (GLAST) in the prefrontal cortex (PFC) of 
mice. Here we investigated the functional role of GLAST in 
psychobehavioral abnormalities in mice following repeated 
administration of PCP by using GLAST heterozygous (HET) 
mice. Repeated administration of PCP  (10 mg/kg/day for 14 
days) prolonged the immobility time in a forced swimming test 
and impaired the visual recognition memory in a novel object 
recognition test in GLAST wild-type (WT) mice. The increases 
of GLAST and S100 expressions were observed in the PFC of 
GLAST WT mice following repeated administration of PCP. 
These psychobehavioral and astroglial abnormalities were not 
observed in GLAST HET mice administered PCP repeatedly. 
Our findings suggest that genetic GLAST dysfunction and 
glial activation play an important role in the development of 
psychobehavioral abnormalities in mice following repeated 
administration of PCP.
P1-43  Abnormal neuronal 
maturation induced by endoplasmic 
reticulum stress in autism spectrum 
disorder
Takaaki Iekumo1, Koichi Kawada1, Seisuke Mimori2, 
Yasuyuki Nomura3, Yasunobu Okuma1
1Dept. Pharmacol., Chiba Inst. Sci., 2Dept. Clin. Med., Chiba Inst. Sci., 3Dept. 
Pharmacol., Kurume Univ. Sch. Med.
Autism spectrum disorder (ASD) is caused by defect in 
genes, which are involved in synaptogenesis and signaling. 
It has been reported that endoplasmic reticulum (ER) 
stress is involved in the pathogenesis of neurodegenerative 
diseases but not in that of ASD. In this study, we elucidated 
whether ER stress effects on neuronal maturation in ASD.To 
establish ASD model mice, we injected valproic acid (500 mg/
kg, i.p., VPA) in 9 days of pregnancy of ICR mice. Primary 
cultured neuronal cells were prepared from the cerebral 
cortex of the offspring mice at E14.5. The cells were cultured 
for 6 days, followed by analysis. In the cerebral cortex of 
VPA model mice, mild ER stress caused decrease in the level 
of bHLH proneural gene Hes1  mRNA, and increased in that 
of Math1  mRNA. The length and extension of dendrite of 
the ASD model mice-derived neurons was shorter than that 
of the controls. The level of Math1  mRNA was increased 
in the ASD model mice-derived cells. Furthermore, in the 
primary cultured neuronal cells under tunicamycin induced-
ER stress, the level of Hes5  mRNA was decreased.These 
results indicate that ER stress may induce abnormalities of 
neuronal maturation, and contribute to the pathogenesis of 
ASD.SP1-42  Different activation state 
between microglia and astrocyte in a 
mouse model of hyperactivity
Yuto Kajiwara1, Yuki Kurauchi2,3, Yuko Yoshimaru1, 
Akinori Hisatsune2,3, Takahiro Seki1, Tomohiro Sawa4, 
Takaaki Akaike5, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ., 4Dept. 
Microbiol., Grad. Sch. Med. Sci., Kumamoto Univ., 5Dept. Environmental 
Health Sci. Mol. Toxicol., Grad. Sch. Med., Tohoku Univ.
Glial cell abnormality is observed in several psychiatric 
disorders, but underlying mechanisms remain unclear. In 
this study, we evaluated morphological changes in both 
microglia and astrocytes in a mouse model of hyperactivity 
induced by intracerebroventricular injection (ICV) of 
ouabain, an inhibitor of Na+, K+-ATPase. Under anesthesia 
with pentobarbital (50 mg/kg, i.p.), male C57BL/6J mice at 
6 weeks old were placed in a stereotaxic frame, and injected 
ouabain (1.25 nmol) into the right lateral ventricle. To 
assess locomotor activity, open-À eld analysis was performed 
in the 50×50 cm field surrounded by 50-cm-high walls. 
At seven days after ICV injection, locomotor activity was 
signiÀ cantly increased in ouabain-injected mice. Moreover, 
we observed the increase in the number of microglia as 
well as the decrease in the number of astrocytes in the 
hippocampus as early as 1 day after ouabain injection. 
Interestingly, immunoreactivity of 8-nitroguanosine 
3’,5’-cyclic monophosphate (8-nitro-cGMP) was increased 
only in activated microglia, but not in astrocytes. These 
results suggest that 8-nitro-cGMP formation plays an 
important role in the regulation of glial cell physiology, 
which contributes to hyperactivity in mice.
P1-44  Behavioral phenotype of 
Reelin Orleans mice
Yuki Aoyama, Wei Shan, Taku Nagai, 
Kiyofumi Yamada
Dept. Neuropsychopharmacol. Hosp. Pharm., Nagoya Univ. Grad. Sch. Med.
Reelin is secreted by Cajal-Retzius cells in the brain 
marginal zone, and plays a major role in corticogenesis of 
inside-out pattern during brain development. Disruption of 
Reelin, either by spontaneous or targeted mutations, results 
in motor impairments and working memory deÀ cits. In this 
study, to explore the role of Reelin in higher brain function 
such as emotion and cognition, Reelin Orleans (RelnOrl ) 
mice which have Reelin C-terminal deletion mutation were 
assessed by the behavioral analyses. Behavioral analyses 
were carried out wild-type BALB/c and heterozygous RelnOrl 
mice at age of 10-20 weeks. RelnOrl mice showed a signiÀ cant 
increase in the inner distance traveled in open field test 
compared with wild-type mice. The locomotor activity 
induced by methamphetamine was significantly lower in 
male RelnOrl mice than wild-type mice. RelnOrl mice exhibited 
motor incoordination and motor learning deficit in rota-
rod test compared with wild-type mice. These motor deÀ cits 
were attenuated by the treatment with clozapine.These 
results suggest that defective secretion of Reelin may lead 
to changes in motor and emotional function in adulthood. 
Furthermore, mesolimbic dopaminergic system may be 
impaired in male RelnOrl mice.162
P1-45  Impairment of glutamate 
transporters during neurodevelopment 
induces cognitive dysfunction in adult
Sho Hasegawa1, Akihiro Mouri1, Hirotake Hida1, 
Masayuki Taniguchi1, Norio Ozaki2, Kohichi Tanaka3, 
Toshitaka Nabeshima4, Yukihiro Noda1
1Div. Clin. Sci. Neuropsychopharmcol., Meijo Univ. Grad. Sch. Pharm., 2Dept. 
Psychi., Nagoya Univ. Grad. Sch. Med., 3Dept. Mol. Neurosci. Sch. Biomed Sci. 
Tokyo Med. Dent. Univ., 4Dept. Region. Pharmaceutical Care Sci., Meijo Univ. 
Fac. Pharm.
Glutamatergic signaling is regulated by glutamate 
transporters and is involved in learning and memory. 
However, the importance of glutamate transporters in 
cognition remains poorly understood.  We investigated a 
role of glial glutamate and aspartate transporter (GLAST) 
in the cognition by using GLAST mutant mice. GLAST 
homozygous knockout (KO) mice showed the impairment of 
visual recognition memory without affecting spontaneous 
activity or emotional behaviors, and the decrease in cell size 
in the cerebral cortex, and in thickness of the pyramidal 
neuronal layer of the CA1 area and granular neuronal 
layer of the dentate gyrus in the hippocampus.  When 
the early postnatal or adult wild-type GLAST (WT) mice 
were microinjected a GLAST inhibitor intracerebrally, the 
behavioral and morphological abnormalities like those in 
homozygous GLAST KO mice were observed in the early 
postnatal, but not adult wild-type GLAST WT mice.  These 
results suggest that GLAST plays an important role in 
regulation of cognitive function without affecting emotion. 
The early postnatal glutamatergic facilitation by GLAST 
deÀ cient during neurodevelopment might be developed the 
cognitive dysfunction.
P1-47  A semi-automated method 
for evaluation of touch-escape behavior 
in isolation-reared mice
Toshiko Kuchiiwa1, Kae Miura1, Satoshi Kuchiiwa2
1Dept. Clin. Psycol., Grad. Sch. Human Sci., Kagoshima Immaculate Heart 
Univ., 2Dept. Neuroanat., Grad. Sch. Med. Dent. Sci., Kagoshima Univ.
Although touch-escape behavior (TEB) is a common 
symptom in neuropsychiatric disorder including dementia, 
an automated method for measuring the TEB has not been 
established. The present study was performed in an attempt 
to quantify the intensity and incidence rate of TEB for 
evaluation of the psychiatric symptoms. In the present study, 
we used the Aggression Response Meter (ARM) developed 
for measurement of aggressive biting behavior in mice. The 
ARM is loaded with computer-controlled sticks to give touch 
stimulations to a mouse, and then to induce irritation and 
anger in it. When the mouse kicked the sticks in irritation, 
a load sensor attached to the sticks detects the TEB 
dynamically. Changes of TEB were assessed using isolation-
reared/re-socialized mice using the ARM. The TEB of the 
mice significantly increased during isolation rearing, and 
then decreased signiÀ cantly throughout the re-socialization, 
both in time-dependent manners. Additional isolation-reared 
mice were tested in ARM and then buspirone, a serotonin 1A 
receptor agonist, was administered. It signiÀ cantly inhibited 
the TEB, suggesting that the TEB is a reliable paradigm 
that makes it possible to detect emotional symptoms in early 
stages of psychiatric disorders in mice.S16P1-46  Involvement of epigenetic 
regulation of dorsal raphe GABAB1a in 
abnormal behaviors of isolation-reared 
mice
Yosuke Hiraki1, Shoji Nishida1, Mikio Sakai1, 
Keisuke Ota1, Misa Hosogi2, Nobuyuki Kuramoto2, 
Kinzo Matsumoto3, Ryota Araki1, Takeshi Yabe1
1Lab. Funct. Biomol. Chem. Pharmacol., Fac. Phramaceut. Sci., Setsunan 
Univ., 2Lab. Toxicol., Fac. Pharmaceut. Sci., Setsunan Univ., 3Div. Med. 
Pharmacol., Inst. Natural Med., Univ. Toyama
In isolation-reared male mice, social encounter induces 
hyperactivity and hyperexcitability in prefrontal serotonergic 
system, suggesting the involvement of  prefrontal 
serotonergic system in abnormal behaviors. Prefrontal 
serotonergic function is regulated by GABAergic neurons 
in dorsal raphe nucleous (DRN). To clarify the mechanism 
for hyperexcitability in prefrontal serotonergic system, this 
study examined epigenetic regulation of GABAergic system 
in DRN of isolation-reared male mice. In DRN, mRNA of 
GABAB1a was increased in isolation-reared mice. In addition, 
DNA methylation was decreased and histone acetylation 
was increased in the promoter region of GABAB1a in DRN 
of isolation-reared mice. Furthermore, microinjection 
of GABAB receptor antagonist phaclofen (0.3 nmol) into 
DRN attenuated social encounter-induced hyperactivity of 
isolation-reared mice. These findings suggest that rearing 
in social isolation decreases in DNA methylation and 
increases in histone acetylation in the promoter region of 
GABAB1a, following an increase in expression of GABAB1a 
in DRN, and that GABAB receptor function is implicated 
in hyperexcitability in prefrontal serotonergic system and 
abnormal behaviors in isolation-reared mice.
P1-48  Inhibition of Na+, K+-ATPase 
induces hyperactivity in mice
Yuko Yoshimaru1, Yuki Kurauchi2,3, Yuto Kajiwara1, 
Akinori Hisatsune2,3, Takahiro Seki1, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 33. 
Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Hyperactivity is a typical symptom in several psychiatric 
d i s o r d e r s  s u c h  a s  A D H D ,  b i p o l a r  d i s o r d e r  a n d 
schizophrenia. However, underlying mechanism which cause 
hyperactivity is poorly understood. Here, we evaluated the 
effect of intracerebroventricular (ICV) injection of ouabain, 
an inhibitor of Na+, K+-ATPase, on locomotor activity in 
mice. Under anesthesia with pentobarbital (50 mg/kg, 
i.p.), both male and female C57BL/6J mice at 6 weeks old 
were placed in a stereotaxic frame, and injected ouabain 
into the right lateral ventricle. At seven and 14 days after 
ICV injection, open-field analysis to assess locomotor 
activity was performed in the 50×50 cm field surrounded 
by 50-cm-high walls. At seven days after ICV injection of 
ouabain (1.25 nmol), the distance traveled within the À eld 
was significantly increased in both male and female mice, 
which was also observed at 14 days after ICV injection. In 
addition, ouabain-injected mice spent shorter time in the 
center zone of the À eld. Moreover, we observed remarkable 
increase in the number of microglia as well as the decrease 
in the number of astrocytes in the hippocampus in ouabain-
injected mice. These results suggest that inhibition of 
Na+, K+-ATPase causes glial cell abnormality, resulting in 
hyperactivity in mice.3
P1-49  Development of in vitro 
assay systems for clozapine-induced 
agranulocytosis
Aya Goto, Akihiro Mouri, Tomoko Nagai, 
Hiromi Oguchi, Tomomi Tsubai, Hirotake Hida, 
Yukihiro Noda
Division of Clinical Sci. & Neuropsychopharmacology, Faculty of Pharm. 
Meijo Univ.
Clozapine, an atypical antipsychotic, is used in treatment-
resistant schizophrenia. Clozapine-induced agranulocytosis 
(CIA) is a fatal side effect and occurred in 0.8 % of patients. To 
elucidate mechanism of CIA, in the present study, we tried 
to develop the in vitro assay systems, and then evaluated 
clozapine toxicity to granulocyte using developed systems, 
HL-60 cells (human acute promyelocytic leukemia cells) and 
primary cultured granulocytes derived from peripheral blood 
of healthy subject. 
After exposure of clozapine and olanzapine or doxorubicin 
to HL-60 cells and granulocytes for 48 hr, we analyzed total, 
live, and dead cell counts, and live cell rate of HL-60 cells 
and granulocytes by trypan blue staining and propidium 
iodide, respectively. Decrease of total cell counts, live cell 
counts, or live cell rate, and increase of dead cell counts 
were observed after exposure of clozapine (50 ǍM) and 
doxorubicin (0.2 ǍM), but not olanzapine (up to 100 ǍM) in 
both cells (p<0.01). These findings suggest that clozapine 
has toxicity to granulocyte, and indicate that HL-60 cells 
and primary cultured granulocytes could be in vitro assay 
system for CIA.
P1-51  Conjunction of IL-6-activated 
locus coeruleus noradrenergic neurons 
with IL-1ȕ-induced increase in leptin 
level consolidates the development of 
mouse depressive-like behavior
Natsuki Kurosawa, Koh Shimizu, Kenjiro Seki
Department of Pharmacology, School of Pharmaceutical Science, Ohu 
University
We previously reported that the Lipopolysaccharide (LPS) 
induced mouse depressive-like behavior is abrogated by the 
central administration (i.c.v.) of ǂ1 adrenoceptor antagonist 
prazosin. Consistently, the i.c.v. application of the ǂ1 agonist 
phenylephrine increased the immobility time of forced 
swimming test (FST) and decreased the sucrose preference 
(SP). However, the immobility time of tail suspension test 
(TST) was not affected. Because the LPS increases the 
serum leptin level, we tested whether the leptin contribute 
the induction of depressive behavior. Although the leptin i.c.v. 
increased only immobility time of FST, co-administration of 
phenylephrine and leptin increased the immobility time of 
both TST and FST, and decreased the SP. Immunoreactivity 
of the c-fos in the tyrosine hydroxylase positive LC neuron 
was increased by the i.c.v. of IL-6, but neither IL-1ǃ nor 
TNF-ǂ. Moreover, the serum leptin level was increased 
by the i.c.v. of IL-1ǃ, but neither IL-6 nor TNF-ǂ. These 
results suggest that the conjunction of IL-6-activated LC 
noradrenergic neurons with IL-1ǃ-increased leptin level 
consolidates the development of mouse depressive-like 
behavior.S164P1-50  The alternations of behavior 
and GABAergic signal in ovariectomized 
mice by repeated forced administration 
stress
Takao Tsukahara, Masaaki Masuhara, Tomoaki Sato
Dept. Applied Pharm., Kagoshima Univ. Sch. Dent.
To investigate an effect of chronic stress to the behavior 
and GABAergic signal, which was induced by forced 
liquid administration from gastric tube for mice, C57/
BL6J mice were ovariectomized(OVX) and divided into 
non-stress OVX group (NSO), and stressed OVX (SO) 
group, and they were tested for the performance of novel 
object test (NOT), elevated plus maze test (EPM), and 
forced swim test (FST). Diazepam(DZ), a GABA-receptor 
agonist, was administered to above-mentioned groups. The 
administration of DZ showed increased performance in 
NSO group, However, DZ decreased the performance in SO 
group in behavior tests. GABAergic signal molecules GAD, 
GABAARǂ,  K+/Cl-cotransporter (KCC2) was evaluated by 
immunohistochemistry. GAD and GABAAR were increased 
and KCC2 were decreased in the CA3 region of hippocampus 
in SO group compared to NSO group, respectivly. From 
the obtained results, ovariectomy may cause alternations 
of GABAergic function or sensitivity in mice, and chronic 
stress may inhibit the improvement of the performance via 
GABAergic neuron activity in OVX mice.
P1-52  The activation of AMPK 
modulates fear memory of mice
Shogo Yamamoto, Hiroko Ikeda, Megumi Ikegami, 
Junzo Kamei
Dept. Pathophysiol. Th er., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
The adenosine 5’-monophosphate-activated protein kinase 
(AMPK) is known as a key regulator of energy homeostasis. 
Activation of AMPK in the hypothalamus is reported 
to increase food intake and blood glucose levels. Recent 
reports raise the possibility that AMPK regulates neural 
activities in the brain areas other than the hypothalamus, 
which affects some functions such as sleep and memory. 
In the present study, we investigated the role of AMPK 
in fear memory of mice. Male 6-week old ICR mice were 
used. Fear memory was measured by conditioned fear test. 
The intracerebral injection of an AMPK activator AICAR 
prolonged the duration of freezing. This effect of AICAR was 
inhibited by an AMPK inhibitor compound C. These results 
suggest that central activation of AMPK strengthen fear 
memory. Moreover, we found that the expression of c-fos in 
the amygdala was increased after the injection of AICAR, 
indicating that the neurons in the amygdala were activated 
by the injection of AICAR. Since the amygdala is thought to 
play an important role in fear memory, these results suggest 
that the activation of AMPK stimulates neural activity in 
the amygdala, which strengthens fear memory of mice.
P1-53  Pregabalin prevents 
repetitive stress-induced dysfunctions 
in the central nervous system of mice
Akinori Kikuchi, Takashi Iwai, Shun Watanabe, 
Yuri Ikeda-Matsuo, Yasuhito Naito, Mitsuo Tanabe
Lab. Pharmacol., Sch. Pharmac. Sci., Kitasato Univ.
Pregabalin (PGB) is a ligand of the voltage-dependent 
calcium channel ǂ2ǅ subunit, and has analgesic and 
anticonvulsant activity. Although PGB also has psychiatric 
effects, its effects on stress-induced dysfunctions have not 
been well studied. In the present study, we investigated 
whether PGB prevented repetitive restraint stress-induced 
behavioral and electrophysiological changes in mice. Male 
ddY mice were treated with PBS or PGB (10-60 mg/kg, i.p., 
or 30 Ǎg, i.c.v.), and exposed to 2 h/day restraint daily for 
5-7 days. Defecation during the stress exposure was scored 
based on the number of pellets and the induction of diarrhea. 
Subsequently, both behavioral (open field (OF), elevated 
plus maze (EPM) and Y-maze) and electrophysiological (À eld 
excitatory postsynaptic potentials (fEPSPs) in the medial 
prefrontal cortex slice) changes were evaluated. Systemic 
treatment of PGB signiÀ cantly inhibited the stress-induced 
defecation, anxiety-like behavior in the EPM, but not in the 
OF, impaired short-term memory in Y-maze and weakened 
fEPSP. Together with the inhibitory effect on defecation 
after i.c.v. injection, PGB is effective for repetitive stress-
induced dysfunctions by acting presumably at the central 
nervous system.
P1-55  Decreased 5-HT3 receptor 
protein level in hypothalamus and 
periaqueductal gray were involved in 
the aggressive behavior in socially 
isolated mice
Koh Shimizu, Natsuki Kurosawa, Kenjiro Seki
Department of Pharmacology, School of Pharmaceutical Science, Ohu 
University
Amygdala to the midbrain periaqueductal gray (PAG) via 
hypothalamus is implicated as the central pathway for the 
affective aggression. In the present study, we investigated 
the receptor protein level of neurotransmitters in these 
regions of socially isolated (SI) mice. In 4 weeks of SI, 
the latency to the first predatory attack was significantly 
shortened and the attack frequency was increased. The 
western analysis revealed that the protein level of NR1 
subunit of NMDA receptor and ǃ2/3 subunit of GABAA receptor 
were not affected by 4 weeks of SI. However, in SI mice, it 
was observed that the increase in the protein level of 5-HT1A 
receptor in amygdala, while the decrease in 5-HT3 receptor 
protein level in hypothalamus and PAG. Consistently, the 
5-HT3 receptor agonist SR57227A completely reversed the 
aggression level in SI mice. However, the 5-HT1A antagonist 
WAY-100135 failed to reverse the aggression level in SI mice. 
Moreover, immunoreactivity level of 5-HT3 is decreased in 
the GAD65/67 positive neuron in hypothalamus and PAG. 
These results suggest that the decreased 5-TH3 receptor 
on the GABAergic neurons in hypothalamus and PAG are 
involved in the aggressive behavior in SI mice.S16P1-54  Assessment of behavioral 
phenotype in Kir6.2-defi cient mice
Atsumi Saito1, Kazuya Miyagawa1, Minoru Tsuji1, 
Hiroko Miyagishi1, Akira Umeda2, Yasumasa Okada3, 
Hiroshi Takeda1
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K-ATP channels consist of two structurally different 
subunits: a pore-forming subunit of the Kir6.0-family 
(Kir6.1 or Kir6.2) and a sulfonylurea receptor (SUR1, 
SUR2, SUR2A, SUR2B) with regulatory activity. It has been 
reported that Kir6.2 is widely expressed in brain neurons. 
However, little is known about the roles of them in the central 
nervous system. The aim of the present study is to clarify 
the behavioral phenotype in Kir6.2-deficient (Kir6.2KO) 
mice. In the elevated-plus maze test, percentage of time spent 
in open arms was decreased in male and female Kir6.2KO 
mice. Furthermore, in female but not male Kir6.2KO mice, 
time spent in the light compartment of light-dark box and 
time spent in the unprotected center area of open-À eld were 
decreased. These results indicate that Kir6.2 may play a 
signiÀ cant role in the anxiety-like behavior. Additionally, we 
checked their circadian rhythm by measuring the locomotor 
activity in individual cages equipped with infrared sensors, 
and observed the decrease in locomotor activity of male and 
female Kir6.2KO mice in the dark phase. These findings 
also support the hypothesis that Kir6.2 may be involved in 
emotional regulation.
P1-56  Mechanisms underlying the 
augmented norepinephrine-induced 
contraction in femoral arteries isolated 
from spontaneously hypertensive rat
Maika Iguchi, Takayuki Matsumoto, Shun Watanabe, 
Makoto Ando, Kosuke Yamada, Tsuyuki Adachi, 
Mirai Oda, Yasuko Kimoto, Junya Takagi, 
Kaho Matsubara, Yuzuha Noishiki, Hikaru Higa, 
Kumiko Taguchi, Tsuneo Kobayashi
1Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Although several reports suggested that abnormal vascular 
tone such as impaired relaxation and augmented contraction 
was seen in femoral artery (FA), which is susceptible to 
peripheral arterial disease (PAD), from hypertensive models, 
detailed mechanisms remain unclear. We hypothesized that 
norepinephrine (NE)-induced contraction would increase 
in FA from spontaneously hypertensive rats (SHRs) via 
modulative effects of endothelium and/or neuropeptide Y 
(NPY), which is co-released with NE from sympathetic nerve 
terminals. In SHR, NE-induced contraction was increased 
in endothelium-intact FA from SHR (vs. control WKY rat). 
The NE-induced contraction was increased by endothelium 
denudation in both SHR and WKY groups and endothelial 
denudation abolished the difference of the contraction 
between groups. ACh-induced relaxation was reduced in 
FA from SHR. The NE-induced contraction was reduced 
by prazosin, but not yohimbine. NPY did not cause tension 
development itself, but it did potentiate the NE-induced 
contraction in SHR FA. These results suggest that the 
increased femoral arterial NE-induced contraction in SHR 
may be attributable to defect of endothelial modulation and 
increased NPY signaling.5
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 P1-57  Role of gremlin in the aortic 
arch of hypertensive and hyperlipidemic 
rats (SHHRs)
Kenichiro Kawaguchi1, Toshio Kumai4, 
Shinichi Iwai5, Masayuki Oda4, Masayuki Miyazawa1, 
Minoru Watanabe3, Naoki Matsumoto2, 
Katsuji Oguchi1
1Dept. Pharmacol., Showa Univ. Sch. Med, 2Dept. Pharmacol., St Marianna 
Univ Sch. Med, 3Instit. Animal Experimentation, St Marianna Univ Grad Sch. 
Med, 4Dept. Genomics, St Marianna Univ Grad Sch. Med, 5Dept. Healthcare 
and Regulatory Sciences, Showa Univ. Sch. Pharm.
Spontaneously hypertensive and hyperlipidemic rats 
(SHHRs) are known to develop lipid deposition in the aorta 
when rats are fed with a high-fat and 30%-sucrose diet 
(HFDS). We previously found the expression of gremlin 
2, a member of the bone morphogenetic protein (BMP) 
antagonist, was increased in the aorta of SHHRs with 
HFDS (SHHR-HFDS). In the present study, we investigated 
the role of gremlin in the aorta of SHHRs. Four-month-
old male Sprague-Dawley (SD) rats and SHHRs were fed 
with a normal diet or a HFDS ad libitum for 4 months. The 
gene and protein expressions were analyzed by qPCR and 
western blotting, respectively. The expressions of gremlin 1/2 
were increased in the aorta of SHHR-HFDS, while the levels 
of phospho-Smad1/5 proteins were decreased. In addition, 
the gene expressions of inhibitor of DNA binding 1 (Id1 ) and 
atonal homolog 8 (Atoh8), which are BMP target genes, were 
parallel to those of gremlins. Furthermore, the expression of 
ǂsmooth muscle actin (ǂSMA) was increased at the mRNA 
level. These findings suggest the upregulation of gremlins 
would attenuate the activation of BMP signaling, resulting 
in inducing the fibrosis of the aorta under hypertensive 
conditions and chronic intake of a high fat and sucrose diet.
P1-59  Infl uence of type 2 diabetes 
and aging on uridine adenosine 
tetraphosphate-induced contraction in 
renal and iliac arteries
Makoto Ando, Takayuki Matsumoto, Shun Watanabe, 
Kosuke Yamada, Maika Iguchi, Mikiko Toba, 
Chie Kanazu, Ryuzo Arai, Chiaki Uehara, 
Natsumi Sagawa, Kumiko Taguchi, Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Uridine adenosine tetraphosphate (Up4A) was reported as 
a novel endothelium-derived contracting factor. We recently 
found that 1) Up4A-induced contractions were altered in 
arteries from DOCA-salt hypertensive rats and 2) Up4A-
induced contraction was increased in renal artery (RA) from 
type 2 diabetic GK rat. However, the time-course study on 
the responsiveness to Up4A in non-disease and diabetes 
remain unclear. We have assessed responses to Up4A shown 
by RA and iliac artery (IA) from type 2 diabetic Otsuka 
Long-Evans Tokushima Fatty (OLETF) rats at young   and 
aged stages. In RA, Up4A- and phenylephrine (PE)-induced 
contractions did not affect aging in control Long-Evans 
Tokushima Otsuka (LETO) rat, whereas these contractions 
were increased by aging in OLETF rats. In IA, Up4A- and 
PE-induced contractions were increased by aging in LETO 
but not OLETF rats. The contractions induced by Up4A or 
by PE were increased in RA from OLETF rats compared to 
LETO rats at the aged stages. These results suggest that 
the susceptibilities to aging and diabetes were differed in 
Up4A- and PE-induced contractions between RA and IA. 
Investigations of mechanisms underlying these differences 
will be required.S1P1-58  Phosphorylation of TRPC6 
promotes arteriogenesis after hindlimb 
ischemia
Tsukasa Shimauchi1, Ryosuke Matsukane2, 
Akiyuki Nishimura1,3, Takuro Numaga-Tomita1,3, 
Motohiro Nishida1,2,3,4
1Div. of Cardiocirculatory Signal., Okazaki Institute for Integreative 
Bioscience (NIPS), NINS, 2Dept. of Translation. Pharm. Sci., Grad. Sch. of 
Pharm. Sci., Kyushu Uni., 3SOKENDAI (School of Life Science, Th e Graduate 
University for Advanced Studies), 4JST, PRESTO
Peripheral circulatory disturbance is a major clinical
outcome of peripheral artery disease (PAD). Regeneration of
microcirculation is essential for recovery from ischemia after
vascular occlusion and is regulated via angiogenesis followed
by vessel maturation (arteriogenesis). Although TRPC channels
have been known to play critical roles in regulation of vascular
tone, their involvement in microvascular network formation
is largely unknown. Previously we reported that TRPC6 is
inactivated by phosphorylation which leads to vasodilation
evoked by phosphodiesterase 3 inhibitor, cilostazol (CLZ). Since
CLZ is known to be an only effective drug for intermittent
claudication caused by PAD, we have been investigation
the involvement of TRPC6 expressed in vascular smooth
muscle cell (VSMC) in arteriogenesis. Mice were subjected
to femoral artery ligation (FAL) around age of 8 weeks and
the blood Á ow recovery from limb ischemia was evaluated by
laser Doppler imaging. While the blood Á ow in ischemic limb
resulted in limited recovery in control mice, administration
of CLZ significantly increased it. In contrast to transient
phosphorylation of TRPC6 (p-TRPC6) with the peak at one
week after FAL, it was sustained over three weeks after FAL in
CLZ-treated mice, indicating positive correlation between the
blood Á ow recovery and duration of phosphorylation-dependent
TRPC6 inactivation. Therefore, suppression of TRPC6 can
be a novel therapeutic strategy for PAD via microvascular
regeneration.
P1-60  Intracellular mechanism 
underlying IL6-mediated 
cardioprotection
Hirofumi Nishida, Hiroo Maruyama, Haruaki Nakaya
Dept. Pharmacol., Chiba Univ. Grad. Sch. Med.
Activation of cardiac JAK/STAT3 pathway (SAFE, Survivor
activating factor enhancement) by IL6 cytokine family
contributes to cardioprotection.  However, the precise
mechanism of cardioprotection produced by IL6 remains
unknown.  Mitochondrial ATP-sensitive K+ (mKATP) channels
and SAFE pathway have been proposed to play a key role
in cardioprotection.  This study was conducted to determine
whether mKATP channel and/or STAT3 is involved in the
protection afforded by IL6.  To explore possible mechanistic
links between mKATP channel and IL6, we measured
infarct size after ischemia/reperfusion in Langendorff-
perfused rabbit hearts and mitochondrial Á avoprotein (FP)
Á uorescence in rabbit ventricular myocytes.  Treatment with
IL6 after lethal ischemia significantly reduced the infarct
size.  The infarct size-limiting effect of IL6 was abolished
by the mKATP channel blocker 5-hydroxydecanoate (5HD) or
STAT3 inhibitor Stattic.  IL6 augmented the mKATP channel
opener diazoxide-induced FP oxidation.  This effect of IL6
was prevented by Stattic or 5HD.  These results indicate
that IL6 potentiates the opening of mKATP channels in a
STAT3-dependent manner and further suggest that infarct
size-limiting effect of IL6 is mediated, at least in part, by
activation of mKATP channels.66
P1-61  Purifi cation and 
characterization of a fi brinolytic enzyme 
from Pleurotus ferulae
Dae-won Kim1, Jun-Hul Choi1, Sung-jun Kim1, 
Se-Eun Park1, Seung Kim2, Hyo-Jung Lee2, 
Yoon-Sik Kim3
1Dept. of life science & BK21-Plus Research Team for Bioactive Control Tech., 
Chosun Univ., 2Dept. of Alternative Medicine, Gwangju Univ., 3Dept. of 
Clinical laboratory Sci., Dongkang College
Cardiovascular disease is a substantial and rapidly growing 
problem around the world. Intravascular thrombosis is one 
of the main causes of cardiovascular disease and current 
agents, which are used for the treatment and prevention 
of this devastating disease, have some side effects. 
Therefore, new thrombolytic agents are still needed. In this 
study, a protease was purified from Pleurotus ferulae . by 
ethanol precipitation, followed by combination of various 
chromatographies. The apparent molecular mass of puriÀ ed 
proteases was estimated to be about 20 kDa by sodium 
dodecyl sulphate polyacrlamide gel electrophoresis (SDS-
PAGE) and À brin zymography. The puriÀ ed enzyem showed 
strong hydrolytic activity towards À brin. The thrombolytic 
activity of puriÀ ed enzyem was higher than that of plasmin. 
These results suggest that the protease can be a potential 
source of new therapeutic agents to treat thrombosis.
P1-63  Regression of retinal 
capillaries following NMDA-induced 
neurotoxicity in the neonatal rat retina
Daiki Asano, Tsutomu Nakahara, Hiroko Ushikubo, 
Asami Mori, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Degeneration of retinal capillaries occurs following NMDA-
induced retinal neurotoxicity, and the degree of capillary 
degeneration decreases in an age-dependent manner. To 
elucidate the mechanism underlying the high susceptibility 
of capillaries to neuronal damage during the early postnatal 
stage, we compared patterns of retinal vascular regression 
induced by NMDA or KRN633 (a VEGF receptor tyrosine 
kinase inhibitor) treatment in neonatal rats. Two days 
after intravitreal injection of NMDA (200 nmol/eye) on the 
7th postnatal day (P7), substantial retinal neuron loss and 
delayed expansion of the retinal vascular bed were observed. 
The reduction in the capillary density in the central retinal 
area reached statistically significant level 4 days after 
NMDA treatment. In retinas of rats injected with KRN633 
(10 mg/kg, s.c.) on P7 and P8, simplified vasculature 
were seen on P9. The degree of capillary degeneration in 
KRN633-treated retinas was greater than that in NMDA-
treated retinas. These results suggest that degeneration of 
retinal capillaries may be caused by preceding neuronal cell 
death induced by NMDA, and immature capillaries are more 
susceptible to neuronal damage.S16P1-62  Epigallocathecin gallate 
suppresses responsiveness to 
vasoconstrictor prostanoids in superior 
mesenteric arteries from type 2 diabetic 
rat
Shun Watanabe, Takayuki Matsumoto, 
Chiaki Uehara, Natsumi Sagawa, Kosuke Yamada, 
Chie Kanazu, Mikiko Toba, Ryuzo Arai, 
Kumiko Taguchi, Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Treatment with epigallocatechin gallate (EGCG) may have 
beneficial role for diabetes. We previously reported that 
prostanoids-induced vasocontraction was altered in superior 
mesenteric arteries (SMA) from type 2 diabetic Otsuka 
Long-Evans Tokushima Fatty (OLETF) rats. However, 
whether EGCG could suppress such contraction in SMA is 
unknown. We hypothesized that long-term treatment with 
EGCG would suppress the prostanoid-induced contractions 
in OLETF artery. To test this, OLETF rats (43 weeks old) 
were treated with EGCG (200 mg/kg/day for 2 months, 
p.o.) and contractile responses to phenylephrine (PE), 
prostaglandin E2 (PGE2), PGF2ǂ and U46619, an agonist 
of thromboxane-prostanoid (TP) receptor, in the presence 
of nitric oxide synthase inhibitor were measured in SMA 
from EGCG-treated and untreated OLETF rats and control 
Long-Evans Tokushima Otsuka (LETO) rats. In OLETF 
rats, EGCG attenuated sensitivity to PGE2 and to U46619 
in SMA compared to untreated groups. EGCG did not alter 
PE-induced contractions in arteries from both OLETF and 
LETO rats. Our data suggest that within the timescale 
investigated here, EGCG suppresses prostanoids-induced 
contractions in SMA from type 2 diabetic rats.
P1-64  Vasodilation via protease-
activated receptor-2 preserves in 
metabolic syndrome
Kana Maruyama1, Satomi Kagota1, John J. McGuire2, 
Saki Iwata1, Hirokazu Wakuda1, Noriko Yoshikawa3, 
Kazuki Nakamura3, Kazumasa Shinozuka1
1Dept. Pharmacol. II, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ., 
2Cardiovasc. Res. Group, Div. BioMedic. Sci., Memorial Univ., 3Dept. 
Pharmacol. I, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ.
Activation of protease-activated receptor 2 (PAR2) causes 
vasodilation. Nitric oxide (NO)-mediated vasodilation via 
PAR2 activation is preserved in aortas of SHRSP.Z-Leprfa/
IzmDmcr rats (SHRSP.ZF) with metabolic syndrome (MetS) 
even though NO-dependent vasodilations by other agonists 
are impaired. We proposed that vasorelaxation may be 
preserved by enhanced eNOS activation via PAR2. We 
therefore examined whether PAR2-mediated vasodilation 
was altered in SHRSP.ZF mesenteric arteries (MA), which 
unlike aortas includes non-eNOS dependent mechanisms. 
Relaxation induced by a PAR2 activating peptide, 2-furoyl-
LIGRLO-amide (2fly), was slightly decreased in superior 
MA, but remained unchanged in À rst-order MA of 18-week-
old SHRSP.ZF compared to that observed in control Wistar-
Kyoto rats (WKY). A NO synthase inhibitor partially 
inhibited 2fly-induced relaxation in both calibers MA, but 
inhibition in SHRSP.ZF was greater than in WKY.  These 
results demonstrate that vasodilation via PAR2 activation is 
preserved in small-caliber MA of SHRSP.ZF, but the balance 
between NO and non-NO relaxing factor(s) is altered. This 
adaptation to MetS, enhanced NO production/release via 
PAR2, may be important for maintaining localized perfusion 
of tissues.
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P1-65  The protective effect of CD36 
in the brain of a age-related mice model
Bin Wu
Depertment of General Practice of the First Hospital of China Medical 
University
Studies showed that class B scavenger receptor CD36, 
which is a receptor of oxidized LDL and also one of efflux 
transporters in the cerebral vessels, could mediate free 
radical production in cerebral ischemia and induce oxidative 
stress. SAMP8, senescence accelerated mice with age-related 
deficits in memory and learning, are known to show age-
related increases of amyloid precursor protein (APP), and 
moreover to be under elevated oxidative stress. In this study, 
we examined whether the expression of CD36 was increased 
in the brains of 12-week-old SAMP8 with elevated oxidative 
stress by using real-time quantitative reverse transcriptase-
polymerase chain reaction (RT-PCR) and Western blotting. 
Our results suggest that up-regulation of   CD36 perhaps 
plays a beneÀ cial role in SAMP8.
P1-67  Functional expression of 
Ca2+-activated Cl- channel, TMEM16A, in 
bovine brain capillary endothelial cells
Miki Yasumoto, Hisao Yamamura, Yoshiaki Suzuki, 
Yuji Imaizumi
Dept. Mol.& Cell. Pharmacol., Grad. Sch. Pharmceut. Sci., Nagoya City Univ.
Brain capillary endothelial cell (BCEC) is a main component 
of the blood-brain barrier (BBB) that limits substance 
transports to the brain. An appropriate balance between 
BCEC proliferation and death is essential for BBB 
integrity. Although the activity of ion channels in BCECs is 
known to be involved in the BBB functions, the functional 
expression of Ca2+-activated Cl- (ClCa) channels remains to 
be identified. In this study, we elucidated the molecular 
component and physiological significance of ClCa channels 
using t-BBEC117, a cell line derived from bovine BCECs. 
Quantitative real-time PCR and immunocytochemical 
data showed that TMEM16A predominantly expressed 
at the plasma membrane in t-BBEC117. Blockage of ClCa 
channels with 100 ǍM niÁ umic acid or 10 ǍM T16Ainh-A01 
induced a significant membrane hyperpolarization. Then 
the application of 100 ǍM niÁ umic acid caused an increase 
intracellular Ca2+ concentration. Finally, the treatment 
with 100 ǍM niflumic acid for 72 h significantly inhibited 
cell viability. In addition, T16Ainh-A01 was reduced cell 
proliferation in a dose-dependent manner (IC50 < 10 ǍM). 
These results indicate that a ClCa conductance mediated by 
TMEM16A channels involves in proliferation of BCECs.S1P1-66  Effects of high-fat and 
passion fruit extract diet on the vascular 
relaxing function of rat thoracic aorta
Yoshitaka Aso, Moyuru Saruta, Yumi Katano, 
Akira Ishihata
Div.Th eoretical Nurs. and Pathophysiol, Yamagata Univ. Sch. Med
Polyphenols may have an effect on various diseases such 
as atherosclerosis. Piceatannol is one of the polyphenol 
that found in passion fruit seed. It was suggested that 
may improve vascular function by up-regulating eNOS 
expression. In this study, the effect of high fat and high 
fat plus passion fruit extract diet on the vascular relaxing 
function were examined. Thoracic aortas were isolated from 
male Fischer 344 rats and ring preparations were suspended 
in organ baths. The ring preparations were divided into 
three groups (control and high-fat and high-fat plus passion 
fruit extract diet group). The vascular relaxation was 
examined by the cumulative addition of acetylcholine or 
nitroprusside in phenylephrine-precontracted preparation. 
The acetylcholine-induced relaxation was diminished in 
endothelium-intact preparation of high fat group and high-
fat plus passion fruit extract group.But high-fat plus passion 
fruit extract group tends to improve the acetylcholine-
induced relaxation.In endothelium-denuded preparation, the 
nitroprusside-induced relaxation response was not different 
between three groups.These results suggest that passion 
fruit extract diet could improve vascular function.
P1-68  Upregulation of chemokine 
expression by Streptococcus mutans
bearing collagen-binding protein in 
cultured brain endothelial cells
Yuji Matsumoto, Kazuya Hokamura, Kazuo Umemura
Dep. Pharmacol., Hamamatsu Univ. Sch. Med.
We previously reported that infection with Streptococcus 
mutans  (S. mutans <) expressing collagen-binding protein 
(CBP) further aggravates cerebral haemorrhage in a mouse 
stroke model, which may result from the activation of 
matrix metalloprotease-9 (MMP-9). In the present study, 
we investigated whether the CBP of S. mutans  contributes 
to the expression of MMP-9 and chemokines using 
cultured brain endothelial cells.A transformed mouse brain 
endothelial cell line, b.End3, was exposed to serotype k S. 
mutans  (TW295) or TW295CND (a CBP-deficient strain 
generated by inactivation of gene encoding CBP in TW295), 
or recombinant Cnm protein (CBP). After the exposure, 
the expression of target mRNAs was assessed by real-time 
PCR.The expression of MMP-9 mRNA was not changed 
in both TW295 and TW295CND groups. In contrast, the 
mRNA expression of chemokines CCL2, and functional 
IL-8 homologues CXCL1 and CXCL2 was significantly 
enhanced by the exposure to TW295 but not TW295CND. 
Recombinant Cnm protein (CBP) itself also upregulated the 
mRNA expression of CCL2, CXCL1 and CXCL2.Thus, the 
CBP of S. mutans  TW295 is important for the augmentation 
of expression of chemokines that may secondarily result in 
MMP-9 activation.68
P1-69  HIF-2Į overexpression in 
endothelial cells improves random 
pattern skin fl ap survival via promoting 
the neovascularization
Michiyo Iguchi1, Atsushi Morimoto2, 
Masaki Imanishi1, Shinji Matsunaga1, 
Toshiaki Tamaki3, Shuhei Tomita1
1Div. Mole Pharmacol., Tottori Univ. Sch. Med., 2Taoka Hospital, 3Dept. 
Pharmacol., Inst. Health Biosciences, Univ. Tokushima Grad. Sch.
introduction: Hypoxia-inducible factors (HIFs) in vascular 
endothelial cells (ECs) contributes to the vascularization. 
However,  the mechanism by which HIFs regulate 
vascularization with ischemic hypoxia environment is 
not yet described. We investigated the in vivo effects of 
overexpression of HIF-2ǂ in ECs on skin Á ap survival.
Methods: A random pattern skin Á ap (1×3cm) was elevated 
on the dorsum of transgenic mice (Tg mice) with EC-
speciÀ c HIF-2ǂ conditional overexpression and control mice. 
Flap survival was analyzed by using Western blotting, 
quantitative reverse transcriptase-polymerase chain 
reaction, and immunohistchemistry.
Results: The HIF-2ǂ mRNA and protein levels were 
significantly increased in the Tg mice when compared 
with control mice. Skin Á ap survival area was signiÀ cantly 
increased in the Tg mice when compared with control mice. 
Moreover, histological examination showed that the number 
of subcutaneous blood vessels was increased in the Tg mice 
more than control mice. 
Conclusions: These results indicate that overexpressed HIF-
2ǂ in ECs promoted vascularization in ischemic hypoxia 
environment.
P1-71  Nifedipine activates Ca2+-
sensing receptors upregulated in 
pulmonary hypertension
Aya Yamamura1, Naoki Ohara1, Kikuo Tsukamoto1, 
Hisao Yamamura2, Jason X. -J. Yuan3
1Kinjo Gakuin Univ. Col. Pharm., 2Nagoya City Univ. Grad. Sch. Pharmaceut. 
Sci., 3Univ. Arizona Col. Med.
Idiopathic pulmonary arterial hypertension (IPAH) is a rare, 
progressive, and fatal disease of unknown pathogenesis. We 
have previously shown that Ca2+-sensing receptor (CaSR) 
is upregulated in pulmonary arterial smooth muscle cells 
(PASMCs) isolated from IPAH patients and contributes 
to increased cytosolic Ca2+ concentration ([Ca2+]cyt). In 
this study, we demonstrate that dihydropyridine Ca2+ 
channel blockers, which are used to treat IPAH patients, 
activate CaSR, leading to increased [Ca2+]cyt. In contrast, 
non-dihydropyridine Ca2+ blockers such as diltiazem and 
verapamil had no effect on the CaSR-mediated increase in 
[Ca2+]cyt in IPAH-PASMCs. Ca2+ channel blockers including 
nifedipine and diltiazem have been used to effectively treat 
a subset of IPAH patients who are considered pulmonary 
vasoreactive responders. However, it is not clear why Ca2+ 
channel blockers are not therapeutically effective in a 
majority of patients with pulmonary arterial hypertension, 
especially those with severe pulmonary hypertension. This 
study shows that dihydropyridine increases [Ca2+]cyt in 
IPAH-PASMCs and that the use of dihydropyridine Ca2+ 
channel blockers could exacerbate pulmonary hypertension 
in IPAH patients with upregulated CaSR in PASMCs.S16P1-70  Brain-derived neurotrophic 
factor (BDNF) stimulates proliferation of 
vascular smooth muscle cells
Kosuke Otani, Muneyoshi Okada, Hideyuki Yamawaki
Lab. Vet. Pharmacol., Sch. Vet. Med., Kitasato Univ.
(Background and Aim) BDNF is  a  member of  the 
neurotrophins and promotes the growth, differentiation 
and survival of neurons mainly through binding to TrkB 
receptor. BDNF is also expressed in various non-neural 
tissues, including vascular smooth muscle and endothelial 
cells. It was recently reported that BDNF expression 
increases in aorta of spontaneously hypertensive rats prior 
to the elevation of blood pressure. We have previously 
found that BDNF promotes angiogenesis via production 
of oxidative stress in human vascular endothelial cells. 
However, the effects of BDNF on proliferation of mesenteric 
arterial smooth muscle cells (SMCs) remain unrevealed. 
The purpose of this study was to uncover it. (Methods) 
After SMCs were treated with BDNF (10-100 ng/ml, 20 
min-24 h), proliferation was determined by a cell counting 
assay. Intracellular signaling was analyzed by Western 
blotting. (Results) BDNF (24 h) significantly stimulated 
SMCs proliferation. BDNF (20 min) signiÀ cantly increased 
phosphorylation of ERK. (Conclusion) The present study 
for the first time revealed that BDNF stimulates SMCs 
proliferation perhaps via activating ERK. The results 
suggest that BDNF is involved in the pathogenesis of 
hypertension development.
P1-72  Regulation of adrenergic 
receptor expression by the cyclic 
stretch of the rat vascular smooth 
muscle primary culture cell
Yukiko Kondo, Yasuyuki Irie, Eiichi Taira
Dept. Pharmacol., Iwate Medical Univ. Sch. Med.
Vascular smooth muscle is contributing to the maintenance 
of the strength of the vessel wall against mechanical stress. 
In the cardiovascular system, vascular smooth muscle cells 
(VSMC) are known to alter its properties by changes in 
blood flow and blood pressure. VSMC phenotype involves 
the changes of the environment, such as endothelial 
damage, vasoactive substances and mechanical stress. 
VSMC also relates mechanism of neointimal hyperplasia 
of atherosclerosis by altering the phenotype. Before now, 
many vasoactive substances have been reported to change 
VSMC phenotype. However, the expression change in the 
vasoactive substance receptors is not so reported and the 
mechanism is not understood well. 
In this study, we examined the change of alpha1 adrenergic 
receptor expression in primary rat aortic VSMCs isolated 
from normal SD rat and SHR by cyclic stretch. We also 
examined the change of the VSMCs phenotype under the 
cyclic stretch with or without the vasoactive substances 
(prazosin, phenylephrine and endothelin) or TRPC inhibitor. 
We report about the change of alpha1 adrenergic receptor 
expression and phenotype of the two types VSMC by cyclic 
stretch.9
P1-73  Identifi cation of bradykinin 
B2-receptor mRNA splice variants in the 
rat veins
Hayato Umehara, Kohsuke Sakai, Hiroshi Higuchi
Dept. Pharmacol., Niigata Univ. Sch. Med
Bradykinin is involved in several pathophysiological 
functions including vasodilation, inflammation and pain. 
There are at least two subtypes of bradykinin receptors; B1- 
and B2-receptors (B1R and B2R). Bradykinin shows higher 
afÀ nity at B2R than at B1R, hence B2R plays an initial role in 
the regulation of vascular system. We found that bradykinin 
exerts relaxant effects on rat veins probably through B2R. 
The pD2 values of the relaxations (pD2 =7.9-8.3) were close 
to the reported pKi of bradykinin at B2R (pKi = 7.9-8.9). In 
rats, two different B2R mRNAs are expressed presumably 
due to alternative splicing. The longer B2R mRNA (variant 1) 
includes four exons and the shorter one (variant 2) lacks the 
third exon. Thus structurally different B2R proteins can be 
translated from these mRNAs. To clarify which B2R mRNA 
is expressed in the rat veins, we conducted RT-PCR using a 
set of primers to amplify both variants in different sizes due 
to the presence or absence of exon 3. Results showed that 
the rat veins primarily express shorter variant 2 and the 
quantity of variant 1 is quite low. Thus, it is suggested that 
the shorter B2R mRNA is mainly expressed in the rat veins, 
which encodes N-terminally more hydrophilic B2R.
P1-75  Ellagic acid induced 
endothelium dependent increases of 
phenylephrine-evoked contraction in rat 
aorta
Takeharu Kaneda1, Yuriko Doi1, Noriyasu Sasaki2, 
Norimoto Urakawa1, Kazumasa Shimizu1
1Lab. Vet. Pharmacol., NVL Univ. Sch. Vet. Med., 2Lab. Vet. Biochem., NVL 
Univ. Sch. Vet. Med.
Ellagic acid (EA) is a naturally occurring polyphenolic 
compound that including some fruits, nuts, and seeds. 
It has been reported that EA exhibits antioxidative, and 
anti-inflammatory activities. However, the effects of EA 
on muscle contraction on vascular smooth muscle and 
endothelium is still unknown. In the present study, we 
examined the effects of EA on vasoconstriction in the rat 
aorta. 1) In endothelium-intact rat aorta, EA (1-300 ǍM) 
enhanced phenylephrine (PE)-induced contraction, dose-
dependently, but EA-induced increases is very few in 
endothelium-denuded rat aorta and, endothelium-intact and 
denuded porcine coronary artery. 2) In endothelium-intact 
and denuded rat aorta, EA did not change high K+-induced 
contraction and resting tension. 3) In endothelium-intact 
aorta, pretreatment of L-NAME but not indomethacin, 
decreased EA-enhanced PE-induced contraction. 4) In 
endothelium-intact aorta, EA and L-NAME recovered 
carbachol- and histamine-induced inhibition on PE-induced 
contraction. 5) In the presence of PE, EA induced decreases 
of cGMP contents on endothelium-intact aorta. These results 
suggested that EA increased PE-induced contraction in rat 
aorta due to the inhibiting NO release in endothelial cells.SP1-74  Effects of progranulin, an 
adipocytokine on contractility of rat 
isolated mesenteric artery
Kazuma Hoshino, Kensuke Yamada, 
Muneyoshi Okada, Hideyuki Yamawaki
Lab. Vet. Pharmacol., Sch. Vet. Med., Kitasato Univ.
[Aim] Progranulin (PGRN) is a glycoprotein consisting of 
593 amino acids, and is one of the cytokines secreted from 
adipose tissue. We previously found that PGRN is anti-
inÁ ammatory via preventing TNF-ǂ-induced oxidative stress 
in vascular endothelial cells. However, effects of PGRN on 
vascular contractility remain to be determined. We aimed to 
clarify it. [Methods] The mesenteric artery was isolated from 
male Wistar rats and isometric contraction was recorded. 
We tested, 1) PGRN (1-100 ng/ml) alone treatment, 2) 
pretreatment of endothelium-intact and -denuded artery 
with PGRN (1-100 ng/ml) before noradrenaline (NA: 1 
nM-1 ǍM) and 5-hydroxytriptamine (5-HT: 30 nM-30 ǍM) 
treatment. [Results] 1) PGRN alone had no effect on the 
basal contractility. 2) Pretreatment of endothelium-intact 
artery with PGRN significantly enhanced the contraction 
by NA. On the other hand, pretreatment of endothelium-
denuded artery with PGRN significantly attenuated the 
contraction by 5-HT. [Conclusion] While PGRN enhanced 
the contraction by NA, it attenuated the contraction by 
5-HT. It is necessary to clarify the physiological meaning of 
the results by exploring the detailed mechanisms.
P1-76  Pulsatile pressure stress 
simulating systolic hypertension 
reduces cyclooxygenase-2 expression 
in rat vascular smooth muscle cells
Tomoko Endo, Takuji Machida, Kenji Iizuka, 
Masahiko Hirafuji
Dept. Pharmacol. Sci., Sch. Pharm. Sci., Health Sci. Univ. of Hokkaido
Three types of mechanical factors, i.e., stretch, shear and 
pressure are known to be involved in the cardiovascular 
diseases.  In the present study, we focused on the effect of 
pressure stress on cyclooxygenase-2 (COX-2) expression 
in cultured rat vascular smooth muscle cells (VSMCs).  To 
simulate the effect of systolic hypertension on VSMCs, the 
pulsatile pressure between 80 and 160 mmHg at a frequency 
of 4 times per minute was repeatedly given to VSMCs. 
Protein expression/phosphorylation and mRNA expression 
was analyzed by Western blotting and real-time RT-PCR, 
respectively.  The pulsatile pressure stress alone did not 
induce COX-2 expression.  Interleukin-1ǃ (IL-1ǃ)-induced 
COX-2 protein and mRNA expression were significantly 
reduced by the pressure stress in a time-dependent manner. 
The pressure stress had no effect on COX-1 expression. 
The pressure stress reduced IL-1ǃ-induced transient 
extracellular signal-regulated kinase (ERK) activation, but 
not p38 MAPK and JNK activation, which is considered 
to be essential for COX-2 expression by IL-1ǃ stimulation. 
These results suggest that the pulsatile pressure stress 
reduces IL-1ǃ-induced COX-2 expression by reducing ERK 
activation.170
P1-77  Function modulation of Ca2+-
activated Cl- channel, TMEM16A, via the 
interaction with actin cytoskeleton in 
murine portal vein
Hisao Yamamura, Junya Ohshiro, Yoshiaki Suzuki, 
Yuji Imaizumi
Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.
Ca2+-activated Cl- (ClCa) channel plays substantial roles in 
the regulation of membrane excitability in smooth muscle 
cells. We have previously shown that TMEM16A is a major 
component of ClCa channel in murine portal vein smooth 
muscle cells (mPVSMCs). Here, the regulation of ClCa 
channel activity by the actin cytoskeleton was examined 
in mPVSMCs using a whole-cell voltage-clamp technique. 
Single mPVSMCs were depolarized from a holding potential 
of -60 mV to +60 mV using the pipette solution, which 
contained 120 mM CsCl and 1 ǍM Ca2+, the outward 
currents with slow activation and characteristic inward 
tail currents were observed. These currents were blocked 
by 100  ǍM niflumic acid or 10 ǍM T16A inh -A01. Actin 
disruption by 1 ǍM cytochalasin D did not affect the current 
density, but increased the deactivation time constant in 
mPVSMCs. The elongated deactivation was recovered 
by 1 ǍM jasplakinolide. When murine TMEM16A was 
transfected into HEK293 cells that have a poorly developed 
actin cytoskeleton, electrophysiological properties of ClCa 
currents were not changed by cytochalasin D. In conclusion, 
the activity of ClCa channel in mPVSMCs is modiÀ ed by the 
interaction of TMEM16A with abundant actin cytoskeleton.
P1-79  4-hydroxy-2-nonenal 
attenuates vasodilator responses of 
retinal arterioles to ȕ2-adrenoceptor
agonists in rats
Asami Mori, Toshiaki Takei, Kenji Sakamoto, 
Tsutomu Nakahara, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
We reported previously that retinal vasodilator responses to 
ǃ2-adrenoceptor agonists were attenuated in diabetic rats. 
However, underlying mechanisms of this phenomenon is not 
understood. The aim of this study was to determine the effect 
of 4-hydroxy-2-nonenal (4-HNE), a major reactive aldehyde 
formed by lipid peroxidation, on the responsiveness of 
retinal blood vessels. The immunoreactivity to 4-HNE in the 
retina were increased in diabetic rats. Intravitreal injection 
of 4-HNE inhibited the vasodilatation of retinal arterioles 
induced by salbutamol, a ǃ2-adrenoceptor agonist, but not 
by NOR3, a nitric oxide donor. Iberiotoxin, an inhibitor of 
the large conductance Ca2+ activated K+ (BKCa) channels, 
significantly reduced the salbutamol-induced vasodilation 
of retinal arterioles. 4-HNE significantly attenuated the 
vasodilator effect of BMS-191011, a BKCa channel opener, 
on retinal arterioles. These results suggest that 4-HNE is 
accumulated in the diabetic retina, and 4-HNE impairs the 
BKCa channel-mediated vasodilator mechanism in the retinal 
arterioles. Thus, 4-HNE may contribute to the dysfunction 
of retinal blood vessels observed in diabetic rats.S17P1-78  The analysis of glucose 
transport and the signal pathway on 
cyanide-induces muscle relaxation in 
rat aorta
Hidenori Kanda1, Takeharu Kaneda1, 
Tsuyoshi Tazima1, Noriyasu Sasaki2, 
Norimoto Urakawa1, Kazumasa Shimizu1, 
Hiroetsu Suzuki3
1Lab. Vet. Pharmacol., NVL Univ. Sch. Vet. Med., 2Lab. Vet. Biochem., NVL 
Univ. Sch. Vet. Med., 3Lab. Vet. Physiol., NVL Univ. Sch. Vet. Med.
It has been shown that hypoxic condition like the ischemia, 
increased glucose uptake by glucose transporter 4 (GLUT4) 
relating AMPK signal pathway in the skeletal muscle. On 
the other hand, it has been reported that the GLUT4 was 
expressed on aortic smooth muscle, however, the function of 
GLUT4 in aorta is not still known. In the present study, we 
examined the changes of glucose uptake and related signal 
pathway on sodium cyanide (NaCN)-induced relaxation 
of aortic smooth muscle. 1) Application of NaCN slightly 
inhibited the high K+-induced contraction in rat aorta. 2) 
In RT-PCR analysis, mRNA of GLUT4 was expressed in 
rat aortic smooth muscle. 3) Insulin and NaCN increased 
fluorescent glucose (2-NBDG) uptake in isolated aortic 
smooth muscle cell. Insulin-induced increasing of 2-NBDG 
uptake was inhibited by LY294002 and Akt 1/2 inhibitor, 
inhibitors of PI3K-Akt signal pathway. On the other hand, 
NaCN-induced increasing of 2-NBDG uptake was inhibited 
by application of compound C, the inhibitor of AMPK 
phosphorylation. These results suggest that NaCN increased 
glucose uptake through GLUT4 is associated with AMPK 
on cyanide-induced muscle relaxation of rat aortic smooth 
muscle.
P1-80  Effects of propofol on 
electrocardiogram measures in mice
Manabu Murakami1, Tomohiro Shintaku1, 
Takayoshi Ohba2, Kyoichi Ono2, Teruyuki Yanagisawa3
1Dept. Pharmacol., Hirosaki Univ. Sch. Med., 2Dept. Cell Physiol. Akita Univ. 
Graduate Sch. Med., 3Dept. Mol. Pharmacol. Tohoku Univ. Graduate Sch. 
Med.
We investigated the anesthetic effects of propofol in mice. 
We also compared the effects of isoflurane (2%) inhalation 
anesthesia, intraperitoneal propofol (50 or 100 mg/kg), and 
pentobarbital (50 mg/kg) on electrocardiogram readings 
(ECG) in mice. Isoflurane inhalation and pentobarbital 
anesthesia were both associated with an acceptable heart 
rate (HR) range (ca. 450-500 bpm). In contrast, high-
dose propofol anesthesia significantly decreased the 
HR. Importantly, propofol anesthesia led to significantly 
reduced responses to propranolol, a ǃblocker, suggesting 
that it affects sympathetic tonus and is not suitable for 
the evaluation of cardiovascular or sympathetic function. 
Propofol also reduced the response to atropine, indicative 
of suppression of mouse parasympathetic nerve activity. 
Our data suggest that isoflurane inhalation anesthesia is 
suitable for hemodynamic analyses in mice.1
P1-81  The role of Į1-adrenoceptors
for drug-induced arrhythmias in acute 
atrioventricular block rabbits
Ryuichi Kambayashi, Mihoko Hagiwara, 
Kazuhiro Takada, Akira Takahara
Dept. Pharmacol. Th er., Fclt. Pharmaceut. Sci., Toho Univ.
We investigated a role of ǂ1-adrenoceptors for drug-induced 
arrhythmias in rabbits, since ǂ1-adrenoceptor agonists 
have been demonstrated to sensitize the rabbit heart to K+ 
channel blockers. The ventricle was driven at 1 Hz after the 
creation of atrioventricular block. The signal of monophasic 
action potential (MAP) was obtained from the right ventricle 
to measure the MAP duration (MAP90). In control rabbits 
(n=5), nifekalant (0.03-0.3-3 mg/kg) prolonged the MAP90 
in a dose-dependent manner, and the prolongation at the 
middle dose was 121 ms. Meanwhile, torsades de pointes 
(TdP) or ventricular tachycardia (VT) appeared in all 
animals. In rabbits receiving methoxamine (n=5), nifekalant 
prolonged the MAP90, and the prolongation at the middle 
dose was 210 ms. Meanwhile, TdP or VT appeared in 2 out 
of 5 animals. In rabbits receiving methoxamine and prazosin 
(n=5), nifekalant prolonged the MAP90, and the prolongation 
at the middle dose was 120 ms. Meanwhile, TdP or VT 
appeared in 1 out of 5 animals. Thus, the ǂ1-adrenoceptor 
stimulation by methoxamine enhances the nifekalant-
induced repolarization delay, and its other mechanisms than 
ǂ1-adrenoceptor stimulation may be associated with the 
inhibition of nifekalant-induced arrhythmias.
P1-83  Pharmacological analysis of 
doxorubicin in genetically engineered 
human iPS cell-derived cardiomyocytes
Erina Hayashi, Miki Fujizuka, Tetsushi Furukawa, 
Junko Kurokawa
Dept. Bio-Inform. Pharmacol., Tokyo Med. Dent. Univ., MRI
The most common cause of cardiac toxicity in cancer 
patients is treatment with anthracyclines including 
doxorubicin (DOX). Although DOX-induced QT prolongation 
has been demonstrated in mice, clinical consequences 
are largely unknown because of species difference in 
cardiac electrophysiology. Thus, human iPS cell-derived 
cardiomyocyte (hiPSC-CM) is a promising unlimited source 
of human cardiomyocytes for safety test. We recently 
reported a technique to enable to evaluate rate-dependent 
drugs in hiPSC-CMs by transducing a ventricular-specific 
gene X. Without the transduction, spontaneous activity of 
hiPSC-CM s impedes experimental manipulation of pacing 
rates. Using the technique, we here investigated cardiac 
toxicological effects of DOX in human cardiomyocytes at 
different pacing rates at 0.5-2 Hz. Acute application of DOX 
at 30 Ǎ M significantly prolonged field potential duration 
recorded by multiple electrode array assays, and the degree 
of prolongation was greater at 2 Hz than that at 0.5 Hz, 
showing a rate-dependent effect, which may be contributed 
by the IKs channel function. Thus, our genetically modiÀ ed 
hiPSC-derived cardiomyocytes can be useful for evaluating 
of rate-dependent proarrhythmic drugs such as doxorubicin.S1P1-82  Effects of endostatin 
on T-type Ca2+ channel current and 
angiotensin II-induced hypertrophy in 
cardiac myocytes
Jumpei Yasuda, Muneyoshi Okada, 
Hideyuki Yamawaki
Lab.vet.Pharmacol., Sch.Vet.Med., Kitasato Univ.
Endostatin, a fragment of collagen XVIII, is an endogenous 
inhibitor of angiogenesis whose serum concentration 
increases in various cardiovascular diseases. T-type Ca2+ 
channel, a low voltage-activated Ca2+ channel, is known to 
be involved in the development of cardiac hypertrophy. The 
aim of this study was to investigate the effects of endostatin 
on T-type Ca2+ channel current (ICaT) and angiotensin II-
induced hypertrophy in cardiac myocytes. We recorded 
the Ca2+ current by a whole cell patch clamp method in 
the ventricular myocytes isolated from guinea pig. ICaT 
was obtained by subtracting L-type Ca2+ channel current 
(ICaL) from whole Ca2+ channel current. While endostatin 
(300 ng/ml) had no effect on ICaL, it significantly inhibited 
ICaT. Rhodamine-phalloidine staining was performed for 
measuring the size of H9c2 cardiac myocytes that were 
differentiated by a chronic retinoic acid-treatment. Both 
endostatin (30-300 ng/ml) and mibefradil (10 nM), a T-type 
Ca2+ channel inhibitor, suppressed the angiotensin II (100 
nM)-induced cardiac myocytes hypertrophy. These results 
indicate that endostatin may be an inhibitory peptide 
against cardiac hypertrophy through the inhibition of T-type 
Ca2+ channel in the cardiac myocytes.
P1-84  UTP-induced oscillatory 
inward Cl- currents via TMEM16A 
channel in rat small pulmonary artery 
smooth muscle cells
Kenichi Kato, Mitsutoki Hatta, Jun Yamazaki
Dept. Physiol. Sci. Mol. Biol.
In the present study, we examined the characteristics 
of Uridine 5’-triphospate (UTP)-induced responses in 
pulmonary artery smooth muscle cells using whole-cell 
patch-clamp and intracellular Ca2+ measurement techniques. 
UTP elicited a large inward current followed by oscillatory 
currents in physiological salt solution (PSS). The oscillatory 
currents were inhibited by niflumic acid and T16A (a 
specific TMEM16A channel inhibitor), and disappeared 
in Ca2+-free PSS. In the cells pretreated with U-73122, 
a phospholipase C (PLC) inhibitor, failed to produce any 
responses to UTP. Intracellular application of GTPǃS and 
heparin also inhibited the UTP-induced responses. The 
induced oscillatory currents were attenuated by 2APB 
and Xestospongin C. The UTP-induced intracellular 
Ca2+ oscillation also inhibited by 2APB. These results 
demonstrate that the UTP-induced oscillatory inward Cl- 
currents were produced by IP3-depended Ca2+ release from 
intracellular Ca2+ stores. Furthermore, the induced currents 
oscillation was produced via TMEM16A channel activation 
in rat pulmonary small artery smooth muscle cells.72
P1-85  Involvement of L-type Ca2+
channels and Na+/Ca2+ exchanger in 
drug-induced ventricular arrhythmias in 
rabbits with acute atrioventricular block
Mihoko Hagiwara1, Ryuichi Kambayashi1, 
Kazuhiro Takada1, Taichi Kusakabe2, Keisuke Kato2, 
Akira Takahara1
1Dept. Pharmacol. Th er., Fclt. Pharmaceut. Sci., Toho Univ., 2Dept. Org. 
Chem., Fclt. Pharmaceut. Sci., Toho Univ.
We have recently demonstrated that drug-induced torsades 
de pointes (TdP) can be detected in the anesthetized rabbit 
with acute atrioventricular (AV) block.  In this study, we 
assessed effects of inhibitors of L-type Ca2+ channels (LTCC) 
and Na+/Ca2+ exchanger (NCX) on this animal model, since 
LTCC and NCX are reported to be implicated in the drug-
induced arrhythmias in the canine remodeled heart with 
chronic AV block.  The ventricle of the anesthetized rabbit 
was driven at 1 Hz, and the signal of monophasic action 
potential (MAP) was obtained from the right ventricle to 
measure the MAP duration (MAP90).  In control rabbits 
(n=4), nifekalant at 3 mg/kg prolonged the MAP90 by +180 
ms, and TdP appeared in all animals.  In rabbits receiving 
verapamil (n=5), the same dose of nifekalant prolonged the 
MAP90 by +147 ms.  Meanwhile, TdP appeared in none of the 
animals.  In rabbits receiving SEA0400 (n=5), the same dose 
of nifekalant prolonged the MAP90 by +230 ms.  Meanwhile, 
TdP appeared in 1 out of 5 animals.  These results suggest 
that LTCC or NCX may be associated with drug-induced 
arrhythmias in the non-remodeled rabbit heart with AV 
block as well as the remodeled canine heart.
P1-87  An ischemia-related 
subcellular redistribution of cardiac 
sodium channels related to the initiation 
of reentrant tachyarrhythmia
Kunichika Tsumoto, Yoshihisa Kurachi
Dept Pharmacol., Grad Sch Med, Osaka Univ, Osaka, Japan
Class-I antiarrhythmic drugs, which block cardiac sodium 
(Na) channel, have been used to treat ventricular premature 
contractions (PVCs), triggering lethal tachyarrhythmias. 
However, the administration of Na channel blockers to 
patients with old myocardial infarction (OMI) increased 
the arrhythmia-related death. So far, the arrhythmogenic 
mechanisms by the Na channel blockade are still unclear. 
In a recent study, we reported that the subcellular Na 
channel redistribution in ischemic border zone (IBZ), which 
decreases with the Na channel expression of the lateral 
cell membrane of myocytes, decreased tissue excitability. 
Here, we investigated effects of the Na channel blockade 
in a myocardial ring model consisting of non-ischemic zone 
(NZ) and IBZ on PVCs. Then we found that unidirectional 
conduction block by Na channel blockade was more likely 
to occur at sites near the IBZ. Furthermore, we found that 
such unidirectional conduction block initiated the reentry. 
Ischemia-related subcellular Na channel redistribution 
might be partly responsible for the arrhythmogenic 
mechanism of class-I antiarrhythmic drugs in patients with 
OMI.S17P1-86  ECG analysis of J-wave in 
mice: Evaluation of role of KATP channels 
in J wave syndrome
Yasuhiro Watanabe1, Akio Matsumoto1, Takashi Miki2, 
Haruaki Nakaya1
1Dept.Pharmacol., Chiba Univ.Sch.Med., 2Dept.Med.Physiol., Chiba Univ.Sch.
Med.
Much attention has been focused on J wave syndrome 
(JWS) as a cause of idiopathic ventricular À brillation (VF). 
An early repolarization (ER) pattern in ECG, characterized 
by J-point elevation, has long been considered to be benign 
ECG manifestation observed in young healthy individuals. 
However, recent evidence has suggested that ER pattern 
can be associated with a risk of VF. In addition, the gain-
of-function mutation (S422L) of cardiac KATP channel 
Kir6.1 can be a pathogenic substrate for JWS. We examined 
surface ECG in wild-type (WT) mice and found that J wave 
was observed even in WT mice. Administration of the Na-
channel blockers such as Á ecainide and pilsicainide induced 
relative enlargement of amplitude of J wave. Although J 
wave can be observed in WT mice, TG mice overexpressing 
gain-of-function mutant of Kir6.1 may become a model to 
test the involvement of KATP channel in J wave syndrome. 
In order to assess the role of KATP channel function in the 
establishment of JWS, we are currently working to generate 
KCNJ8 S422L mutant transgenic mice.
P1-88  Colonic distension inhibits 
the gastric adaptive relaxation 
evaluated by Barostat in rats
Masayuki Uchida, Chizuru Iwamoto
Food Science Institute, Division of Research and Development, Meiji Co., Ltd.
The present study was aimed to clarify the cologastric 
relationship especially on gastric accommodation. Sprague-
Dawley male rats were used after fasting for 18 hrs. Colonic 
distension was induced by injecting 2 ml of air to the colonic 
balloon inserted into the colon for 5 min in conscious state. 
Just after urethane anesthesia, gastric adaptive relaxation 
was investigated by using a slightly modiÀ ed gastric balloon 
introduced into the stomach through the mouth according to 
the method reported by Uchida and Shimizu (2012). Gastric 
balloon volume increased gradually just after an increment 
in the gastric balloon pressure (1 to 8 mmHg), and reached 
a plateau within 1 min. This increased volume just after 
the increment of the gastric balloon pressure was defined 
as gastric adaptive relaxation. Gastric adaptive relaxation 
increased in accordance with pressure increment in the 
control rats. In the colon-distended rats, gastric adaptive 
relaxation increased also in a pressure dependent manner, 
but was signiÀ cantly inhibited as compared with control at 8 
mmHg (p<0.05). These À ndings show that colonic distension 
inhibits the gastric adaptive relaxation and suggests the 
existence of cologastric relationship in rats.3
P1-89  The mechanisms of M3
muscarinic suppression of ATP 
sensitive K+ (KATP) channels in mouse 
small intestinal smooth muscle cells
Ban Wang1, Yuri Murakami1, Toshihiro Unno2, 
Hayato Matsuyama2, Seiichi Komori2, 
Yasuyuki Tanahashi1
1Lab. Pharmacol., Fac. Life Sci., Kyoto Sangyo Univ., 2Dept. Vet. Med., Gifu 
Univ.
Our previous studies on the effects of carbachol (CCh) on 
KATP channel currents (IKATP) in mouse small intestinal 
smooth muscle cells suggested that M3 receptor subtypes 
can inhibit the activity of the channels. In the present 
study, we investigated the signal transduction mechanisms 
especially focusing on the involvements of intracellular 
Ca2+, phospholipase C (PLC), and protein kinase C (PKC) 
in the M3-induced IKATP suppression. The intracellular 
application of BAPTA, a Ca2+ chelator, slightly reduced the 
IKATP suppression induced by CCh in mouse single small 
intestinal myocytes. The PLC inhibitor U73122, but not 
its inactive analog U73343, caused a marked reduction of 
the CCh-induced suppression of IKATP. The PKC activator 
phorbol didecanoate (PDD) induced the suppression of 
IKATP, which was abolished by the PKC inhibitor calphostin 
C. However, calphostin C had little effects on the CCh-
induced IKATP suppression. These results suggested that 
the major pathway of M3-induced IKATP suppression which 
is brought about via a PLC pathway which is independent 
on intracellular Ca2+. However, PKC seems unlikely to be 
involved in the PLC pathway.
P1-91  The expression level of 
CRMP4 and its phosphorylated form are 
augmented in caerulein-induced acute 
or chronic pancreatitis
Sho Sato1, Fumio Nakamura2, Yukihiko Hiroshima1, 
Itaru Endo1, Yoshio Goshima2
1Dept, Gastroentero Surg., Yokohama City Univ. Sch. Med., 2Dept Pharmacol. 
Yokohama City Univ. Sch. Med
Chronic pancreatitis is considered as an important risk 
factor of pancreatic cancer. We previously showed that 
Collapsin Response Mediator Protein 4 (CRMP4) promotes 
progression of pancreatic cancer cells (Hiroshima et al.). 
However, the relationship between CRMP4 expression and 
pancreatitis is unclear. CRMPs are regulated through their 
phosphorylation by Cdk5. In this study, we investigate 
the levels of CRMP4 and phosphorylated CRMP4 in both 
acute and chronic pancreatitis. Pancreatitis model mice 
were generated by repetitive intra-peritoneal injection 
of caerulein. Immunohistochemistry showed that both 
pancreatitis promoted CRMP4 expression in infiltrated 
lymphocytes as  wel l  as  in pancreas parenchyma. 
Phosphorylated CRMP4 was also expressed in similar 
pattern as CRMP4. Immunofluorescence staining revealed 
co-localization of CD3 and CRMP4. Cdk5 expression 
was elevated in stroma and partially co-localized with 
phosphorylated CRMP4. CRMP4 expression and its 
phosphorylation might be involved in the development of 
pancreatitis and pancreatic cancer. We are now investigating 
the expression levels of CRMP4 and its phosphorylated form 
in the precancerous lesions.S17P1-90  Inhibitory effects of DIF-1, 
derived from Dictyostelium discoideum,
on activation of hepatic stellate cells
Shohei Furukawa1, Shin-ya Saito1, Haruhisa Kikuchi2, 
Yoshiteru Oshima2, Tomohisa Ishikawa1
1Sch. Pharm. Sci., Univ. Shizuoka, 2Grad. Sch. Pharm. Sci., Tohoku Univ
[Introduction] Hepatic stellate cells (HSCs), located 
in the perisinusoidal space of Disse, are activated and 
transdifferentiated to myoÀ broblasts from quiescent HSCs 
in inÁ ammation. Since, activation of HSCs is the key step of 
hepatic À brosis, we investigate natural bioactive chemicals 
to À nd inhibitors on the activation. 
[Methods] Primary HSCs were isolated from ddY male mice 
by density-gradient centrifugation, and cultured in DMEM. 
The following day, each chemical was added and ǂ-actin area 
was evaluated 6 days after.
[Results and Discussion] DIF-1, known as inhibitor of type 1 
phosphodiesterase (PDE1) and activator of glycogen synthase 
kinase 3ǃ (GSK3ǃ), attenuates activation of HSCs. Neither 
SQ22536, adenylate cyclase inhibitor, nor ODQ, guanylate 
cyclase inhibitor did not decrease inhibitory effect of DIF-
1. On the other hand, TWS119,  selective GSK3ǃ inhibitor, 
diminished inhibitory effect of DIF-1. Phosphorylation level 
of GSK3ǃincreased in association with activation of HSCs 
and DIF-1 inhibited the phosphorylation of GSK3ǃ. From 
these results, it is suggested that DIF-1 inhibits downstream 
signaling pathways by maintaining activated GSK3ǃ, which 
results in attenuation of activating HSCs.
P1-92  A novel function of SKL-2001, 
a canonical Wnt agonist, in promoting 
epithelial tissue repair of intestine
Wakana Ohashi, Yuichi Hattori
Dept. of Mol. Med. Pharmacol., Grad. Sch. of Med. and Pharm., Univ. of 
Toyama
The intestinal epithelium undergoes rapid and continuous 
self-renewal along the crypt-villus axis. In addition, the 
intestinal epithelium has a considerable capacity for 
repair after damage. Wnt and NF-ǋB signaling pathways 
play an important role in cell proliferation and stem cell 
maintenance of the intestine. Constitutive activation of 
Wnt or NF-ǋB contributes to the formation of intestinal 
adenomas, while suppression of these signaling pathways 
result in block of cell proliferation. Recently, SKL-2001 has 
been reported to promote osteoblastogenesis of mesenchymal 
stem cells and suppress adipocyte differentiation by 
activating the classical Wnt pathway. We examined the 
effect of SKL-2001 in a colitis animal model and found that 
treatment with SKL-2001 alleviated 5-FU-induced enteritis 
and acute colitis induced by DSS administration, whereas the 
mice treated with SKL-2001 showed no overt phenotype of 
Wnt hyperactivation in the intestine. SKL-2001 cooperated 
with TNF-ǂ to synergistically activate NF-ǋB and promoted 
epithelial-mesenchymal transition in epithelial cells. These 
À ndings suggest that SKL-2001 can contribute to the tissue 
repair of intestine via NF-ǋB-associated mechanisms.4
P1-93  The effi cacy of elemental 
diet therapy in a rat model of irinotecan-
induced gastrointestinal disorders
Yusuke Matsuno, Mitsunori Sato, Satoshi Akita, 
Yuji Watanabe
Dept. Gastrointestinal Surgery and Surgical Oncology, Ehime Univ. Sch. MeD.
We used  a  rat  model  o f  I r inotecan ( IRI ) - re lated 
gastrointestinal disorders to study the efficacy of an 
elemental diet (ED) in reducing gastrointestinal toxicity.
Six-week-old female dark-agouti rats were divided into 4 
groups: water (control), IRI/water, IRI/dextrin, or IRI/ED. 
Food intake, body weight, and severity of diarrhea were 
monitored daily. Rats were sacrificed on either day 3 or 
5 to measure small intestinal and ileac villous height. In 
IRI/ED group, food intake increased at an early stage. The 
incidence of total diarrhea from day 3 to day 6 in the IRI/
ED was signiÀ cantly lower than that in the IRI/water group. 
On day 5, the villous height was signiÀ cantly longer in the 
IRI/ED group than IRI/dextringroupand IRI/water group. 
The ratio of TNF-ǂ band density and serum CRP levels 
were significantly lower in the IRI/ED group. No changes 
in blood concentrations of IRI or SN-38 were observed. 
Continued treatment with ED reduced the severity of IRI-
induced small intestinal mucosal damage via suppression of 
inÁ ammation, which leads to prevention of severe diarrhea, 
recovery of food intake and suppression of body weight loss.
P1-95  Rapamycin prevents NMDA-
induced retinal damage through an 
ERK-dependent mechanism in rats
Daiki Asano, Atsuko Ichikawa, Hiroko Ushikubo, 
Asami Mori, Kenji Sakamoto, Tsutomu Nakahara, 
Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Recent studies have demonstrated that inhibition of the 
mammalian target of rapamycin (mTOR) protects against 
neuronal injury, but the mechanisms underlying this 
protection are not fully understood. In the present study, 
we investigated whether rapamycin, an inhibitor of the 
mTOR pathway, protects against NMDA-induced retinal 
neurotoxicity. Significant cell loss in the ganglion cell 
layer and a reduction in thickness of the inner plexiform 
layer were observed 7 days after a single intravitreal 
injection of NMDA (200 nmol/eye). These NMDA-induced 
morphological changes were significantly reduced by 
rapamycin (20 nmol/eye). The number of TUNEL-positive 
apoptotic cells increased 6 h after NMDA injection, an effect 
that was significantly attenuated by rapamycin. The ERK 
inhibitor U0126 (1 nmol/eye) almost completely abolished 
rapamycin’s inhibition of NMDA-induced apoptosis. Both 
NMDA and rapamycin increased the level of phosphorylated 
ERK (pERK) in Müller cells, and co-injection of both agents 
further increased pERK levels. These results suggest that 
rapamycin has a neuroprotective effect against NMDA-
induced retinal neurotoxicity and that this effect could be 
partly mediated by activation of the ERK pathway in retinal 
Müller cells.S1P1-94  ONO-2952, a novel 
translocator protein 18kDa antagonist, 
exhibits anti-stress effects: TSPO as 
new therapeutic target for stress related 
disorders
Seishi Katsumata1, Katsukuni Mitsui1, 
Tomohiro Niwa1, Yuji Kawahara2, Noriko Nakanisi3
1Dis. Res Lab I, Dept. Biol & Pharmacol. ONO Pharmaceutical Co., Ltd., 
2Exp. Res Lab IV, ONO Pharmaceutical Co., Ltd., 3Exp. Res Lab II, ONO 
Pharmaceutical Co., Ltd.
Accumulating evidence has shown the pathophysiological 
significance of the balance in neurosteroid production 
regulated by TSPO. The aims of this study were 1) to 
investigate the beneficial effects of ONO-2952 in rat 
experimental models of irritable bowel syndrome (IBS), and 
2) to evaluate the brain TSPO occupancy by ONO-2952 in 
monkeys and healthy subjects using PET ligand 11C-PBR28. 
Oral administration of ONO-2952 inhibited stress-induced 
neurosteroid production, noradrenalin release, defecation 
and rectal hyperalgesia in rats. ONO-2952 produced these 
anti-stress effects at doses of more than 0.3 mg/kg with brain 
TSPO occupancy of more than 50%. PET study revealed that 
ONO-2952 widely distributed in monkey and human brain. 
A clear relationship between plasma concentration and 
TSPO occupancy was also confirmed. Doses for evaluating 
efficacy on clinical IBS symptoms in Phase 2 trials were 
selected based on the outcome of the PET study. The present 
findings indicate that ONO-2952 is a promising candidate 
for the treatment of stress-related disorders. Disclosure: All 
authors are employees of ONO Pharmaceutical. Co. Ltd.
P1-96  Apelin has a protective 
effect against NMDA-induced ganglion 
cell loss via the suppression of TNF-Į
expression in mice retina
Yuki Ishimaru, Daiki Kajioka, Akihide Sumino, 
Takumi Morita, Yuko Iwata, Yuki Yamamoto, 
Akiko Yamamuro, Yasuhiro Yoshioka, Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut., Sci., Setsunan Univ.
In pathological progression of glaucoma, it has been 
proposed that excess glutamate causes retinal ganglion 
cell death via NMDA receptor. In contrast, a recent study 
has shown that NMDA-induced ganglion cell death was 
suppressed by TNF-ǂ neutralizing antibody. We have 
previously reported the neuroprotective effect of apelin, 
an endogenous peptide ligand for the G-protein coupled 
receptor APJ, against retinal ganglion cell death induced 
by intravitreal injection of NMDA. In this study, we 
examined whether the neuroprotective effect of apelin is 
mediated by the suppression of TNF-ǂ expression. TNF-
ǂmRNA expression was assessed in the retina by real-
time RT-PCR. NMDA led to upregulation of TNF-ǂ mRNA 
expression in retinas of WT mice, which was facilitated by 
apelin deficiency and suppressed by intravitreal injection 
of apelin. NMDA-mediated retinal ganglion cell death was 
accelerated by intravitreal injection of TNF-ǂ. APJ receptors 
were detected in Muller cells which are TNF-ǂ secreting 
glial cells in the retina. These results suggest that apelin 
protects glutamate-mediated retinal ganglion cell loss via 
the suppression of TNF-ǂ expression through APJ receptor 
on Muller cells.
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P1-97  A novel Nrf2 activator, 
RS9, inhibits blood-retinal barrier 
permeability in rabbits
Yasuhiro Nakagami, Emiko Hatano, 
Kazuhiro Yoshida, Tatsuya Inoue
Daiichi Sankyo
Nrf2 is a redox-sensitive transcription factor, and binds 
to antioxidant response elements located in the promoter 
region of genes encoding many antioxidant enzymes 
and phase II detoxifying enzymes. A well-known Nrf2 
activator, bardoxolone methyl, was evaluated for chronic 
kidney disease, although Phase 3 was terminated due to 
adverse events. Many bardoxolone methyl derivatives are 
derivatized by chemical modiÀ cation so far. We alternatively 
adopted a biotransformation technique, and succeeded in 
obtaining a more potent novel Nrf2 activator, RS9, from 
microbial transformation products (WO-2014/148455). 
Nrf2 activity was evaluated by NQO1 induction activity in 
Hepa1c1c7 cells. Though bardoxolone methyl doubled the 
speciÀ c activity with a concentration of 0.9 nM, the value of 
RS9 was 0.2 nM. Interestingly, the cytotoxicity of RS9 was 
substantially reduced compared to bardoxolone methyl. The 
effects of RS9 were further evaluated on glycated albumin-
induced blood-retinal barrier permeability in rabbits, and 
intravitreal administration of RS9 signiÀ cantly suppressed 
the leakage. These results imply that Nrf2 activators are 
applicable for ocular diseases and shed intriguing light on 
the treatment of retinovascular diseases.
P1-99  Effects of ototoxicity drug or 
antioxidant substance on age-related 
hearing loss (AHL) model as C57BL/6J 
mice
Yasuhiro Ohshiba, Yasushi Hirasawa, Koji Iwata, 
Yukiko Kawasaki, Takahiro Sugiura, 
Tomoaki Matsuzawa, Tohru Toyoshi, Takao Ota
Nihon Bioresearch Inc.
Many inbred mouse strains exhibit the variable hearing 
ability and onset time of age-related hearing loss (AHL). 
The common inbred mice such as C57BL/6J (B6) mice 
exhibits late-onset AHL. Alternatively, the anticancer drug 
such as cis-Diammineplatinum (II) dichloride (cisplatin) 
and the loop diuretic drug such as Furosemide, are reported 
as ototoxic drugs. In contrast, Coenzyme Q10 (CoQ10) 
and ǂ-Lipoic acid are reported as antioxidant substances. 
We aimed to explore the hearing ability and pathology for 
administration of ototoxic agents or antioxidant substances 
in B6 mice. The hearing ability of the mice was measured 
via the auditory brain stem response (ABR). Moreover, we 
assessed in histological analysis after À nal administration. 
Therefore, we found that B6 mice administered the ototoxic 
drug developed early-onset hearing loss and the mice 
administered the antioxidant substance developed delay-
onset hearing loss. Next, we observed that decreased spiral 
ganglion cells in mice administered the ototoxic drug.S176 
-P1-98  Attenuation of 
cataractogenesis by treatment with
geranylgeranylacetone in a selenite
induced cataract rat model and 
involvement of mTOR signaling
Toshinori Aoyagi, Marie Baba, Shohei Kaneshiro, 
Yu Tezuka, Atsushi Sanbe
Dept. Pharmacothera., Iwate Med. Univ. Sch. PharmSelenite-induced cataract is an extremely rapid and 
convenient model of nuclear cataracts in rats. In the present 
study, we used geranylgeranylacetone (GGA), which is 
known as a potent HSP inducer via activation of heat shock 
factor (HSF) to treat the selenite-induced experimental 
cataract in SD rats. Daily oral administration of 400 mg/
kg of GGA from 12 days after birth clearly attenuated 
cataractogenesis at 14 days after selenite injection while 
no obvious effect on central cataract was observed in the 
vehicle treated rats. Western blot analysis showed that 
selenite injection decreased level of HSP25 in lens whereas 
GGA treatment prevented the reduction in HSP25. Selenite 
injection decreased phosphorylation status of both p70S6K 
and S6 kinases whereas administration of GGA in the 
selenite treated rats prevented decreases in phosphorylation 
levels of these mTOR substrates. These results indicated 
that GGA treatment can be beneficial for preventing 
cataractogenesis caused by selenite and its effect of GGA 
may be associates with mTOR signaling.
P1-100  Anti-infl ammatory effects 
of EGCG or EGCG3Me against 
hyperosmotic-induced infl ammation in 
humans conjunctival epithelium cells
Junichiro Kizaki1, Yuko Udaka1, Akiko Sasaki1, 
Mayumi Tsuji1, Eiji Tomoyori1, Shinichi Iwai1,2, 
Katsuji Oguchi1
1Dept. Pharmacol., Showa Univ. Sch. Med., 2Dept. Health.Reg.Sci., Showa 
Univ. Sch. Pharm.
Tear osmotic pressure in dry eye patients is usually higher 
than that in healthy person. The main cause of tear 
hyperosmolarity is an imbalance due to a reduced tear 
production and tear evaporation. The tear hyperosmolarity 
has been regarded as the central mechanism causing ocular 
surface inflammation, damage, and symptoms. Besides, 
in the tea catechin particular (-)-Epigallocatechin Gallate 
(EGCG) and (-)-Epigallocatechin 3-(3”-O -methyl) gallate 
(EGCG3Me) have multiple biological actions such as the 
anti-allergic, anti-inflammatory, and anticancer activity. 
In this study, we examined weather EGCG and EGCG3Me 
attenuate the hyperosmosis-induced inflammation by 
suppression of p38 MAPK activity in human conjunctival 
epithelium (HCE) cells. HCE cells were exposed to 
hyperosmotic medium(440 mOsm/L i.e. 123mM sucrose 
in medium) or were maintained in isosmotic medium (289 
mOsm/L). EGCG3Me or EGCG significantly suppressed 
the increase in IL-6 level, and elevation of phosphorylated 
p38 MAPK induced inÁ ammation more potent than EGCG 
was indicated. Thus, EGCG3Me might be useable as one of 
therapeutic approaches of dry eye.
P1-101  Diabetes mellitus increases 
the risk for noise-induced hearing loss
Taro Yamaguchi, Yuta Morinaga, Masanori Yoneyama, 
Kiyokazu Ogita
Dept. Pharmacol., Setsunan Univ.
Hearing loss is typically classified as conductive, 
sensorineural, and mixed.  Sensorineural hearing loss 
is due to congenital abnormality of the organ of Corti or 
vestibulocochlear nerve, as well as acquired damage of the 
cochlea induced by prolonged exposure to noises, ototoxic 
substances, or systemic disease including hypertension, 
hyperlipidemia, and diabetes mellitus (DM).  However, 
little has been evaluated the involvement of DM in the 
sensorineural hearing loss.  In this study, we evaluated 
noise-induced hearing loss in type I DM animals.  Type I 
DM mice were prepared by the injection with streptozotocin 
(65 mg/kg) for 3 consecutive days.  The DM animals slightly 
elevated auditory brainstem response (ABR) threshold at all 
ABR frequencies (4, 12, and 20 kHz).  Animals were exposed 
to 8 kHz octave band noise of 90 dB SPL for 1 h.  The noise 
exposure produced a dramatic threshold shift at frequencies 
of 12 and 20 kHz in the DM animals, compared to the 
control ones.  In addition, the noise exposure immediately 
produced a marked elevation of the level of 4-HNE-adducted 
proteins in the lateral wall of DM animals, but not in that 
of the control ones.  Taken together, these data suggest that 
type I DM is a risk factor for noise-induced hearing loss.
P1-103  Analysis of insulin amyloid 
fi bril formation mechanism
Dai Shinotsuka, Yohei Misumi, Keisuke Kitagawa, 
Mitsuharu Ueda, Konen Obayashi, Yukio Ando
Dept. Neurology. Kumamoto Univ. Sch. Med.
Background: Localized subcutaneous amyloid deposition 
at the site of repeated insulin injection causing insulin 
resistance has been reported. The effect of structural 
modifications in insulin analogs on amyloid formation 
mechanism has not been fully clariÀ ed.
Objective: To analyze amyloidogenicity of genetically 
engineered insulin analogs with varied hexamers stability.
Materials and methods: Amyloid À bril formation mechanism 
of regular human insulin, rapid-acting insulin analog 
(insulin aspart) and long-acting insulin analog (insulin 
detemir) in vitro  were analyzed by thioÁ avine T assay and 
electron microscopy.
Results: Amyloid fibril formation process started with 
a lag phase both in human insulin and insulin analogs. 
Interestingly, we investigated that insulin aspart exhibited 
longer lag phase compared with others, and the lag phase 
was shortened in the presence of preformed amyloid seeds.  
Discussion: In insulin aspart and insulin detemir, C 
terminal domain of the B chain is modified to alter the 
stability of insulin hexamers. Our results suggested the C 
terminal domain of the B chain have important roles both in 
hexamers stability and nucleation of insulin amyloid À brils.
Conclusion: C terminal domain modifications in insulin 
analogs alter insulin amyloidogenicity.SP1-102  Functional modulation of 
myotubes by osteocalcin
Shintaro Tsuka1,2, Fumiko Aonuma1,2, Sen Higashi1, 
Tomoko Ohsumi1, Ryuji Hosokawa2, Masato Hirata3, 
Hiroshi Takeuchi1
1Div. Appl. Pharmacol., Kyushu Dental Univ., 2Dept. Oral Reconstruction 
and Rehabilitation, Kyushu Dental Univ., 3Lab. Mol. Cell. Biochem., Dept. 
Dentistry, Kyushu Univ.
A close relationship between bone and systemic glucose 
metabolism has been studied extensively and uncarboxylated 
form (GluOC), but not the Ǆ-carboxylated form (GlaOC), of 
the bone-derived protein osteocalcin was recently shown 
to play an essential role in energy metabolism. However, 
the understanding of the actions of ucOC in a whole energy 
metabolism requires the examinations using a variety of 
organs as well as pancreatic ǃ-cells. In the present study, we 
examined the effect of OC on cell lines derived from skeletal 
muscle to explore the mechanisms by which OC regulates 
energy metabolism.
Mouse myoblast cell line C2C12 was differentiatied to 
myotubes and stimulated by insulin in the presence or 
absence of osteocalcin. GluOC, but not GlaOC, promoted 
insulin-induced glucose uptake of myotubes. Insulin 
stimulated phosphorylation of Akt, a major regulator of 
glucose uptake, was also slightly upregulated by GluOC 
treatment of the cells. Treatment of the cells with GluOC 
alone induced phosphorylation of Erk, but not Akt, with the 
maximum effect at the concentration ranging 5 to 10 ng/ml.
These results suggested that GluOC up-regulates 
insulin-induced glucose uptake in myotubes probably by 
upregulating Akt signaling.
P1-104  The effect of 
mineralocorticoid receptor inhibition 
for high salt intake-induced erectile 
dysfunction in Dahl salt-sensitive rats
Tomoya Kataoka1, Tomoteru Kishimoto2, Yuji Hotta3, 
Yasuhiro Maeda3, Hiro-omi Kanayama2, 
Kazunori Kimura1,3
1Dept. Clin. Pharm., Grad. Sch. Med. Sci., Nagoya City Univ., 2Dept. Urol., 
Health Bio., Univ. Tokushima Grad. Sch, 3Dept. Hosp. Pharm., Grad. Sch. 
Pharm. Sci., Nagoya City Univ.
Introduction
We have already reported high salt (HS) intake causes 
erectile dysfunction (ED) in Dahl salt-sensitive (DS) rats 
by up-regulating the mineralocorticoid receptor (MR). 
Therefore, we investigated the effect of eplerenone (EPL, 
MR inhibitor) for HS intake-induced ED in DS rats.
Methods
DS rats were assigned to 3 groups: a control group (Cont), 
a HS group (8% salt diet), and a HS+EPL group (75 mg/
kg/day). After 6 weeks, erectile function was evaluated by 
the ICP/MAP. Biomarkers for endothelial function were 
analyzed using UPLC-MS/MS and real time PCR.
Results
The systolic blood pressure (SBP) was significantly 
higher in the HS groups (HS: 225.8±3.1mmHg; HS+EPL: 
210.8±6.3mmHg) than in the Cont (125.1±2.7mmHg, 
p <0.01). However, there were no significant differences 
when the SBPs in the HS groups were compared (p>0.05). In 
addition, the ICP/MAP in the HS (0.30±0.02) was lower than 
that in the Cont (0.62±0.03, p<0.01), although the ICP/MAP 
in the HS+EPL (0.49±0.07, p<0.01) was higher than that in 
the HS. EPL improved endothelial function.
Discussion
MR inhibition improved HS intake-induced ED, although 
it did not alter the SBP. MR inhibitors may be an effective 
treatment for HS intake-induced ED.
177
P1-105  The O2-sensing TRPA1 
channel regulates mitochondrial 
activities
Satoshi Hamano1, Nobuaki Takahashi1, 
Maximilian Ebert1, ReikoSakaguchi1, Hiroaki Semba2, 
Jyunji Suzuki2, Masamitsu Iino2, Norihiko Takeda2, 
Yasuo Mori1
1Dept. Synth. and Biol. Chem., Kyoto Univ. Sch. Eng., 2Dept. Cardio. Med., 
Tokyo Univ. Sch. Med.
Mitochondria are essential for aerobic organisms to generate 
ATP by oxidative phosphorylation and their activities are 
controlled under hypoxia. It has been known that hypoxia 
inducible factor-1 (HIF-1) regulates mitochondrial function 
under chronic hypoxia, but the regulator in the acute phase 
is largely unknown. Here we show that the O2-sensing 
TRPA1 channel regulates mitochondrial functions through 
controlling mitochondrial Ca2+ levels.  TRPA1 channels are 
localized in mitochondria as well as plasma-membrane and 
physiologically interacts with mitochondrial proteins, such 
as NADH dehydrogenase [ubiquinone] 1 ǂ subcomplex, 4 
(NDUFA4) and NDUFA4-like 2 (NDUFA4L2). Mitochondrial 
Ca2+ imaging showed that TRPA1 modulates mitochondrial 
Ca2+ mobilization in the presence of NDUFA4. Moreover, 
analysis by Flux Analyzer revealed that O2 consumption 
rate is decreased and extracellular acidification rate is 
upregulated by inhibition of TRPA1. These results suggest 
that TPRA1 is responsible for metabolic adaptations 
in response to acute hypoxia through modulating the 
mitochondrial Ca2+ concentrations.
P1-107  Hypoxia decreases 
glucagon-like peptide-1 secretion from 
glutag cell lines
Ariunzaya Burentogtokh1, Yoshitaka Kihira1, 
Yuki Izawa-Ishizawa1, Yasumasa Ikeda1, 
Koichiro Tsuchiya2, Toshiaki Tamaki1
1Dept. of Pharmacol., Inst. of Health Biosci., Th e Univ. of Tokushima Grad. 
Sch., 2Dept. of Medi. Pharmacol., Inst. of Health Biosci., Th e Univ. of 
Tokushima Grad. Sch.
Glucagon-like peptide-1 (GLP-1) is secreted from the 
intestinal L cells. It is known that intestinal oxygen tension 
is decreased postprandially. In addition, we found that 
the expression of hypoxia-inducible factor-1ǂ (HIF-1ǂ), 
which is accumulated in cells under the hypoxic condition, 
was significantly increased in the colons of mice with food 
injection, indicating that O2 concentration is probably 
reduced in the colon after food injection. Therefore, we 
hypothesized that GLP-1 secretion is affected by oxygen 
tension. We found that forskolin-stimulated GLP-1 secretion 
from the enteroendocrine GLUTag cells, is suppressed in 
hypoxia. Forskolin-stimulated elevations of preproglucagon 
(ppGCG) and proprotein convertase 1/3 (PC1/3) mRNA 
expression are decreased under the hypoxic condition. 
The finding that H89, a protein kinase A (PKA) inhibitor, 
inhibited the forskolin-stimulated increase of ppGCG and 
PC1/3, indicated that the cAMP-PKA pathway is involved 
in the hypoxia-induced depression of the genes. Hypoxia 
decreased hexokinase 2 (HK2) mRNA and protein expression 
and increased lactate dehydrogenase A (LDHA) mRNA and 
protein expression. Concomitantly, lactate production was 
increased and ATP production was decreased. Together, the 
results indicate that hypoxia decreases glucose utilization 
for ATP production, which probably causes a decrease of 
cAMP production and of the subsequent GLP-1 production. 
Our findings suggest that the postprandial decrease of 
oxygen tension in the intestine attenuates GLP-1 secretion.S1P1-106  Characterization of 
redox–sensitive TRP channels in 
acetaminophen-induced death of 
human hepatoma cell line
Heba A. Elsaid, Tomohiro Numata, Yasuo Mori
Mol. Biol. Lab., Dept. Biol and Synth. Chem., Grad. Sch. of Engineer., Kyoto 
Univ.
Acetaminophen (APAP) is a safe analgesic antipyretic drug 
at prescribed doses. Its overdose, however, can cause life-
threatening liver damage. Although widely acknowledged, 
the role of increased formation of reactive oxygen species 
(ROS) and deranged Ca2+ homeostasis in APAP-induced 
hepatocellular death is still not clear. Members of 
transient receptor potential (TRP) channels are activated 
in response to oxidative stress and potentially, can be 
involved in Ca2+ rise. Here, using human hepatoma cell 
line (HepG2) as a model of hepato¬cytes, we report that 
redox-sensitive TRPV1, TRPC1, TRPM2 and TRPM7 were 
found to be molecularly expressed in HepG2 by RT-PCR 
and western blot. Specific siRNA-mediated knockdown or 
channel blockade of TRPV1, TRPC1, TRPM2 and TRPM7 
decreased APAP-induced ROS formation, Ca2+ influx and 
cell death. APAP caused glutathione depletion, increase in 
ROS production, Ca2+ entry and cell death which were all 
decreased upon pretreatment of cells with ROS scavengers 
(N-acetylcysteine and tiron) and were near completely 
recovered on preincubation with dimethyl fumarate 
glutathione inducer. Presented data strongly suggest that 
these redox-activated TRPV1, TRPC1, TRPM2 and TRPM7 
are essential in the mechanism of APAP-induced Ca2+ entry 
and subsequent HepG2 death.
P1-108  Involvement of NO in the 
nicotine-induced Ca2+ infl ux
Yukihiro Tsuchiya1, Mayumi Nyunoya1, 
Aya Kajiwara1, Tsuyoshi Takata1, Hideshi Ihara2, 
Yasuo Watanabe1
1Dept. Pharmacol. Showa Pharmaceutical Univ., 2Dept. Biological Sci., Grad. 
Sch. of Sci., Osaka Pref. Univ.
Nitric oxide (NO), produced by NO synthase (NOS), is a 
biologically active gaseous messenger and acts as a signaling 
molecule. Our previous studies indicated that neuronal 
NOS (nNOS) expression promotes nicotine-induced cytosolic 
Ca2+ inÁ ux, thereby enhances the activation of extracellular 
signal-regulated kinase 1/2 (ERK1/2) in PC12 cells. The 
purpose of this study is to investigate the roles of NO in Ca2+ 
inÁ ux in nNOS-expressing PC12 (NPC12) cells.
Using a Ca2+ indicator, Fura 2-AM, treatment of nicotine 
increased cytosolic Ca2+ influx in NPC12 cells, and this 
increment was inhibited by L-NAME, a NOS inhibitor, to 
a similar level of control PC12 cells. Nicotine-induced Ca2+ 
inÁ ux was blocked by nifedipine, a L-type voltage-dependent 
Ca2+ channels (L-VDCC) blocker. There was no difference 
in cytosolic Ca2+ influx induced by high K+ stimulation in 
PC12 cells and NPC12 cells. Treatment of ODQ, a soluble 
guanylate cyclase inhibitor had no effect on the cytosolic 
Ca2+ influx in NPC12 cells. Meanwhile, treatment of 
N-acetyl-L-cysteine or glutathione ethyl ester blocked the 
nicotine-induced cytosolic Ca2+ inÁ ux.
These findings indicate that redox modification by NO is 
involved in the nicotine-induced Ca2+ inÁ ux and modiÀ cation 
target might be upstream molecule of L-VDCC.78
P1-109  Identifi cation of valosin-
containing protein (VCP) as a novel 
IQGAP1 binding protein
Norimichi Itoh1, Taku Nagai1,2, Takashi Watanabe3, 
Kozo Kaibuchi3, Kiyofumi Yamada1,2
1Hosp Pharmacy., Nagoya Univ., 2Dept. pharmacol., Nagoya Univ. Sch. Med, 
3Dept. Cell pharmacol., Nagoya Univ. Sch. Med
IQ domain-containing GTPase activating protein1 (IQGAP1) 
is a key regulator in cell polarity. IQGAP1 is involved in 
varieties of cell events such as cell migration, cell adhesion, 
and neuronal polarity. A series of studies revealed that 
IQGAP1 is a scaffold protein that mediates cell signaling 
by interacting many proteins. Recent reports suggest that 
IQGAP1 have an important role in nervous system, but the 
role of IQGAP1 in neuron is not fully understood. To clarify 
the roles of IQGAP1 in neuron, we screened novel IQGAP1 
binding proteins by affinity column chromatography and 
liquid chromatography tandem mass spectrometry (LC-MS/
MS). We identified valosin-containing protein (VCP) as a 
novel IQGAP1 binding protein. Interaction of IQGAP1 and 
VCP was conÀ rmed by immunoprecipitaion assay. Disease-
related mutation of VCP decreased the interaction with 
IQGAP1. In cultured hippocampal neurons, IQGAP1 was 
partially colocalized with VCP. Effect of VCP on IQGAP1 
ubiquitination was examined. As a result, overexpression of 
VCP canceled MG132-induced accumulation of ubiquitinated 
IQGAP1.These results suggest that IQGAP1 may play 
an important role in neuronal morphogenesis through 
interaction with VCP.
P1-111  Imaging intraorganellar Ca2+
at subcellular resolution using CEPIA
Junji Suzuki1, Kazunori Kanemaru1, Kuniaki Ishii2, 
Masamichi Ohkura3, Yohei Okubo1, Masamitsu Iino1
1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, Tokyo, Japan, 2Dept. 
Pharmacol., Grad. Sch. Med., Yamagata Univ., Yamagata, Japan, 3Brain Sci. 
Inst., Saitama Univ.
The endoplasmic reticulum (ER) and mitochondria 
accumulate Ca2+ within their lumens to regulate numerous 
cell functions. However, determining the dynamics of 
intraorganellar Ca2+ has proven to be difficult. Here, we 
developed a family of genetically-encoded Ca2+ indicators, 
named calcium-measuring organelle-entrapped protein 
indicators (CEPIA), which can be utilized for intra-
organellar Ca2+ imaging. CEPIA, which emit green, red or 
blue/green fluorescence, were engineered to bind Ca2+ at 
intra-organellar Ca2+ concentrations. They can be targeted 
to different organelles and may be used alongside other 
fluorescent molecular markers, expanding the range of 
cell functions that can be simultaneously analyzed. The 
spatiotemporal resolution of CEPIA made it possible to 
resolve Ca2+ import into individual mitochondria while 
simultaneously measuring ER and cytosolic Ca2+. We 
used these imaging capabilities to reveal differential Ca2+ 
handling in individual mitochondria. CEPIA will provide 
a useful new approach to further the understanding of 
organellar functions.SP1-110  A physiological role of the 
novel lysophosphatidylserine receptor 
GPR174 on neurite outgrowth in PC12 
cells
Chiaki Yamamura1, Kazuya Sugita1, Fuyuka Entani2, 
Ryo Saito2, Noriisa Fujita1,2
1Lab of Pharmacoinformatics Grad. Sch. Life Sci. Ritsumeikan Univ., 2Lab of 
Pharmacoinformatics Grad. Sch. Ritsumeikan Univ.
Lysophosphatidylserine (LysoPS) is one of the biologically 
active lipid mediators that exert a wide range of cellular 
effects through specific GPCRs. Recently, LysoPS was 
identiÀ ed to be a ligand for three orphan GPCRs including 
GPR174 (Sugo et al., BBRC 2006, Inoue et al., Nat Methods 
2012, Sugita et al., BBRC 2013). Since LysoPS was reported 
to potentiate the effects of NGF in inducing differentiation 
and neurite extension in PC12 cells, we investigated 
whether the target molecule of LysoPS was GPR174 in 
the cells. Our RT-PCR analysis showed that PC12 cells 
expressed gpr174 gene but not gpr34 nor other LysoPS 
receptor gene. As was reported, we found that LysoPS (1-
10 ǍM) increased the neurite length of PC12 cells receiving 
NGF (1-100 ng/ml). However, when PC12 cells were 
pretreated with gpr174-specific siRNA, the expression of 
gpr174 was abolished and the LysoPS-increased length of 
the neurites was signiÀ cantly reduced. Tong et al reported 
that LysoPS bound NFG at the dimerization surface to affect 
the activation of NGF. In addition to these structural effects 
of LysoPS on NGF, our experimental results suggested that 
LysoPS potentiated the NGF-induced neurites outgrowth 
through the activation of GPR174 in PC12 cells.
P1-112  Prostaglandin D2 may 
activate cAMP-independent T cell 
factor-mediated signaling via EP2 
prostanoid receptors
Iori Okura1, Hiromichi Fujino1, Naofumi Seira1, 
Christopher M. Sanchez2, John W. Regan2, 
Toshihiko Murayama1
1Lab. Chem. Pharmacol., Grad. School of PharmaceuticalSci. Chiba Univ.,, 
2Dept. Pharm/Tox, Collage of Pharmacy, Th e Univ. of Arizona
Increased production of prostaglandin E2 (PGE2) is one 
of the features of colon cancer. PGE2 evokes its action 
mainly through the EP receptors, namely EP1 to EP4. We 
have previously shown that activation of  EP2 receptors 
induced T cell factor (TCF)/ ǃ-catenin signaling pathway, an 
important pathway to colon cancer development, via cAMP/
protein kinase A (PKA)-dependent signaling. Prostaglandin 
D2 (PGD2) is a positional isomer of PGE2 so that PGD2 can 
also bind and activate EP receptors including EP2 receptors. 
However, the detailed mechanisms of PGD2-activated EP2 
receptor signaling have not elucidated yet. Here we show 
that both PGE2 and PGD2 induced cAMP formation and 
activated TCF signaling to the similar maximum level 
through the EP2 receptors. The EC50s of PGE2 on cAMP 
formation and TCF promoter activity were comparable so 
that TCF activity may be through the cAMP/PKA-dependent 
pathway. Interestingly, however, EC50s of PGD2 on TCF 
promoter activity was lower than that of cAMP formation. 
These results suggest that the PGD2-stimulated TCF 
promoter activity may not be via the cAMP/PKA-dependent 
pathway. Therefore, PGD2 may promote colon cancer 
development as a biased ligand for EP2 receptors.179
P1-113  Functional relationship 
between the Pmk1 MAPK pathway and 
autophagy-related genes
Kumi Niguma, Yuta Katayama, Fumika Koike, 
Hirokazu Takahashi, Ai Minamibayashi, Ayako Kita, 
Ryosuke Satoh, Reiko Sugiura
Mol.Phar.genomics Sch.Phar.Sci.Kinki Univ.
The MAPK pathways regulate proliferation and cancer. 
Elucidating new molecules and/or the underlying regulatory 
mechanisms of the MAPK pathways will lead to the 
better understanding of the cancer mechanism and the 
development of a novel therapeutic approach to combat 
cancer.
The MAPK pathways are highly conserved from yeast to 
man. We have identified several factors which function in 
the MAPK signaling pathway, using À ssion yeast as a model 
organism. Calcineurin, the target of FK506, and the Pmk1 
MAPK, the fission yeast homologue of ERK MAPK, play 
antagonistic roles in Cl- homeostasis. Using this functional 
relationship, we have screened for vic  (viable in the presence 
of immunosuppressant and chloride ion) mutants to isolate 
new genes involved in the Pmk1 MAPK pathway and have 
revealed that Rho2 is a target of Cpp1 and acts upstream of 
the Pmk1 MAPK signaling (Ma et al ., Mol.Biol.Cell 2006).
Here, we screened for new kinases involved in the Pmk1 
MAPK pathway using the vic  phenotype and identified 
several kinases related to autophagy in fission yeast. 
Possible mechanisms of the functional relationship between 
autophagy and MAPK regulation will be discussed.
P1-115  Orai1-Orai2 complex is 
involved in store-operated calcium 
entry in chondrocyte cell line
Yoshiaki Suzuki1, Munenori Inayama1, 
Hisao Yamamura1, Susumu Ohya2, Wayne R. Giles3, 
Yuji Imaizumi1
1Dept. Mol. & Cell. Pharmacol., Grad. Sch.Pharmaceut. sci., Nagoya City 
Univ., 2Dept. Pharmacol., Kyoto Pharm. Univ., 3Kinesiology, University of 
Calgary
Ca2+ influx via store-operated Ca2+ entry (SOCE) plays a 
critical role in many essential cellular functions. The Ca2+ 
release-activated Ca2+ (CRAC) channel complex, consisting 
of Orai and STIM, is one of the major components of store-
operated Ca2+ channels. Our previous study demonstrated 
that histamine can cause a sustained Ca2+ entry through 
extracellular region in OUMS-27 cells derived from human 
chondrosarcoma. SOCE induced by store depletion was 
increased by low- and decreased by high-concentrations of 
2-aminoethoxydiphenyl borate. Quantitative real-time PCR 
and Western blot analyses revealed abundant expressions of 
Orai1, Orai2, and STIM1. Introduction of dominant-negative 
mutant of Orai1, or siOrai1 knockdown, significantly 
attenuated SOCE. Contrary to this Orai1 effect, knockdown 
of Orai2 resulted in an increased SOCE and over expression 
of Orai2 led to a decreased SOCE. FRET and single 
molecular GFP bleaching analyses suggested that Orai2 
reduces Orai1 function by formation of a hetero-tetramer. 
These results provide novel, substantial evidence that 
Orai1, Orai2, and STIM1 form functional CRAC channels in 
chondrocytes and that these complexes are responsible for 
sustained Ca2+ entry in response to agonist stimulation.S1P1-114  Analysis of characteristics 
of opioid analgesics approved in Japan 
and hydromorphone with CellKeyTM
system -using HEK293 cells stably 
expressing ȝ-, į- or ț-opioid receptors
Etsuko Nemoto1,2, Megumi Kawaida1,2, 
Akinobu Yokoyama2,3, Kanako Miyano2, Shiori Sato1,2, 
Hitomi Nishimura2,3, Shigeto Hirayama1, 
Seiji Shiraishi2, Hideaki Fujii1, Yasuhito Uezono2 
1Dept. Medicinal Chem., Kitasato Univ. Sch. Pharmaceut. Sci., 2Div. 
Cancer Pathophysiol., NCCRI., 3Dept. Mol. Pathol. Metab. Dis., Faculty of 
Pharmaceut. Sci., Tokyo Univ. Sci.
Opioid receptors belong to the G protein-coupled receptor 
(GPCR) superfamily and Ǎ (MOR), ǅ (DOR), and ǋ (KOR) 
subtypes are identiÀ ed.  In Japan, morphine, oxycodone and 
fentanyl have been approved as opioid analgesics.  Among 
them, morphine is the standard analgesic that activate 
all opioid receptors, preferentially MOR. Although some 
pharmacological profiles differ from each other, oxycodone 
and fentanyl also preferentially activate MOR.  Adverse 
events including nausea and vomiting, constipation and 
delirium are often concerned among them and these effects 
are different based on the receptor-efÀ cacy differences.  
Recently in Japan, hydromorphone is under development 
for an indication of controlling cancer pain.  We have 
investigated proÀ les of hydromorphone using a novel label-
free GPCR assay system CellKeyTM with HEK293 cells 
stably expressing MOR, DOR or KOR.  The CellKeyTM 
system is designed to detect acute cellular responses by 
GPCR activation in 96-well formats.  We investigated the 
effects of hydromorphone on the individual opioid receptor 
functions with this system, and will present data obtained 
from this new cellular-based functional assay.
P1-116  Cardiolipin binds to and 
activates ceramide kianse
Wataru Matsuzaki, Hiroyuki Nakamura, 
Toshihiko Murayama
Lab. Chem. Pharmacol., Grad. School of Pharmaceutical Sci. Chiba Univ.
Sphingolipids have emerged as a new class of lipid mediator 
of various cell functions. In particularly, ceramide-1-
phosphate (C1P) is involved in diverse cellular processes, 
such as a cell proliferation, inflammatory events, and an 
inhibition of apoptosis. C1P is synthesized by the direct 
phosphorylation of ceramide by ceramide kinase (CerK). 
The regulatory mechanism of CerK activity has been little 
known. Some sphingolipid metabolic enzyme activities 
are regulated by lipid interaction. Therefore, we searched 
for the lipid which affected the activity of CerK. In the 
present study, we showed that cardiolipin (CL) increased 
CerK activity in vitro. CL is a unique phospholipid which is 
almost exclusively located in the mitochondrial membrane. 
In addition, it is reported that CerK also localizes in the 
mitochondria. Therefore, we tested whether CL bound to 
CERK by two types of in vitro assays; Lipid-Protein overlay 
assay and large multilamellar vesicle binding assay. We 
found that CL bound to the kinase domain not to the PH 
domain of CerK. These results suggest that CerK activity is 
to some extent regulated by interaction with CL.80
P1-117  Sigma-1 receptor exerts 
cytoprotective effects against 
staurosporine-induced apoptosis 
through the suppression for activation 
of caspase-3
Minayo Kobayashi1, Tomohisa Mori1,2, Junpei Ohya1, 
Yuri Mitsuzuka1, Teruo Hayashi2, Tsung-Ping Su2, 
Tsutomu Suzuki1
1Dept.Toxicol.,Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 2National Institute 
on Drug Abuse
Sigma-1 receptor (Sig-1R) exerts its cytoprotective effect 
against oxidative stress-induced apoptosis by regulating 
the Bcl-2. Although Sig-1R also resides at least in part 
in mitochondria, mechanisms of anti-apoptotic action by 
Sig1R at mitochondria remain to be clariÀ ed. Staurosporine 
induces the mitochondria-originated apoptosis by inhibiting 
the Bcl-2 accompanied by activation of caspase-3. In this 
study, we found that staurosporine decreases Bcl-2 level, 
whereas activates caspase-3 in CHO cells. Knockdown of 
Sig-1Rs by siRNA potently enhanced the apoptosis induced 
by staurosporine, indicating that Sig-1R plays crucial role 
in the cytoprotective effects against staurosporine-induced 
apoptosis. We also found that staurosporine increase the 
cleaved caspase-3 levels in Sig-1R knockdown cells, and 
this increase in cleaved caspase-3 level was suppressed by 
overexpression of Bcl-2. In contrast, overexpression of Sig-1R 
inhibits the activation of caspase-3 induced by staurosporine 
without increasing Bcl-2 levels. These À ndings suggest that 
Sig-1R and Bcl-2 can protect the mitochondria-oriented 
apoptosis through different ways.
P1-119  Crosstalk between PI3K and 
Ras pathways via protein phosphatase 
2A in human ovarian clear cell 
carcinoma
Masaaki Takai1, Takatoshi Nakagawa2, 
Akiko Tanabe1, Yoshito Terai1, Masahide Ohmichi1, 
Michio Asahi2 
1Dept. of Obstetrics and Gynecology., Osaka Medical College, 2Dept. of 
Pharmacol., Osaka Medical College
HIF-1 is one of the most promising pharmacological 
targets for all types of cancer. Ovarian clear cell carcinoma 
(OCCC) has poor prognosis because of its insensitivity 
to chemotherapy. HIF-1ǂ was highly expressed under 
normoxia in RMG-1, an OCCC cell line. To examine whether 
HIF-1 is involved in the tumorigenesis of RMG-1 cells, 
we established HIF-1ǂ-silenced cells, RMG-1HKD. The 
proliferation rate of RMG-1HKD cells was faster than that 
of RMG-1 cells. Furthermore, the activity of MEK/ERK in 
the Ras pathway increased in RMG-1HKD cells. Activation 
of the Ras pathway was attributable to the increase in 
phosphorylated MEK via PP2A inactivation. To confirm 
the crosstalk between the PI3K and Ras pathways in vivo, 
RMG-1 or RMG-1HKD cells were transplanted into the 
skin of nude mice with rapamycin (an inhibitor of mTOR), 
PD98059 (an inhibitor of MEK), or both. The combination 
therapy resulted in synergistic inhibition of both cells. These 
À ndings suggest that inhibition of HIF-1 activates the Ras 
pathway on account of the increase in MEK phosphorylation 
via PP2A inactivation, and the crosstalk between the 2 
pathways could be applied in the combination therapy for 
HIF-1-overexpressing cancers such as OCCC.SP1-118  The role of PP2A inhibitor 
SET/I2PP2A in gastric cancer
Shuhei Enjoji1, Kazuhiro Yoshimura1, 
Nobuyuki Fujiwara1, Hiroko Oshima2, 
Masanobu Oshima2, Tatsuya Usui1, Takashi Ohama1, 
Koichi Sato1
1Vet.Pharmacol.,Yamaguchi Univ., 2Cancer Research. Tumor Genetic. 
Kanazawa Univ
Protein Phosphatase 2A (PP2A) is a conserved essential 
enzyme that has a central role in phosphorylation-dependent 
signaling pathways and is implicated as a tumor suppresser. 
SET/I2PP2A is a potent inhibitor of PP2A and increased 
SET expression has been reported to correlates with the 
poor prognosis of several human cancers, including breast 
cancer and chronic myeloid leukemia. However, it’s not clear 
whether SET act as a tumor promoter in gastric cancer. We 
compared SET protein levels in the stomachs between wild 
type (WT) mice and Gan mice, K19-Wnt1/C2mE double 
transgenic mice which develop gastric adenocarcinoma. 
We observed increased SET protein level in Gan mice. We 
utilized lentivirus to stably express shRNA targeting SET 
in human gastric cancer cell lines, MKN45 and MKN74. 
We found that the suppression of SET expression leads to 
signiÀ cant decrease in colony numbers in colony formation 
assay and soft-agar assay. We isolated gastric epithelial 
cells from WT mice and formed organoids to examine 
the effects of increased SET expression. SET expression 
signiÀ cantly increased the organoids formation, suggesting 
SET maintains the stemness of cells. Our results suggest 
that increased SET expression plays the important role in 
the aggravation of gastric cancer.
P1-120  Analysis of chemosensitivity 
and the micro RNA expression of 
Halaven in TNBC non-basal type
Kanji Furuya1, Akiko Sasaki1, Mayumi Tsuji1, 
Yuko Udaka1, Hideto Oyamada1, Hiromichi Tsuchiya1, 
Yuko Tsunoda2, Katsuji Oguchi1
1Dept. Pharmacol., Showa Univ. Sch. Med., 2Kameda Med. Center, Breast 
Center
Triple-negative breast cancers (TNBC) are defined by a 
lock of expression of oestrogen, progesterone, and ERBB2 
receptors. This subgroup accounts for 10-15% of all types 
of breast cancer cases and develop distant metastasis 
for 30%, which has a poor prognosis. Because TNBC not 
having specific target molecule, cannot be treated with 
either hormonal therapy and anti-HER2 agents, it is 
difficult to cure. Thus, the establishment of a therapy 
is urgently required. MicroRNA (miRNA) is known to 
speciÀ cally inhibit protein by inhibiting post-transcriptional 
translation. However, there have only been a few reports 
on the relationship between drug sensitivity and miRNA 
expression. Eribulin of anticancer drug inhibits tumor 
cell proliferation by induction of G2-M cell cycle arrest, 
disruption of microtubule polymerization, resulting in 
apoptosis. We focused on identiÀ cation of miRNA inÁ uencing 
apoptosis of cancer cells carrying TNBC basal type cells 
and non-basal type cells. In this study, we analyzed miRNA 
levels and apoptotic markers (Bcl-2, Caspase-3) with or 
without 1nmol/L eribulin for 24hours. We identified the 
target miRNA by comparing the miRNA expression of non-
basal type with basal type in TNBC.181
P1-121  Malfunction of DNA-PKcs 
phosphorylation is responsible for the 
carcinogenesis in mouse
Shinji Matsunaga1,2, Masaki Imanishi1, 
Shuhei Tomita1, Benjamin Chen2
1Div. Mol. Pharmacol., Tottori Univ. Sch. Med., 2Divi. Mol. Rad. Biol., Dep. 
Rad. Onc., UTSW. Med. Cent.
The catalytic subunit of DNA-dependent protein kinase 
(DNA-PKcs) and its phosphorylation at the T2609 cluster 
are critical for non-homologous end-joining mediated DNA 
double-strand break repair. Our recent evidence indicates 
that DNA-PKcs T2609 cluster phosphorylation is required 
for normal cell cycle progression through mitosis. Hence 
DNA-PKcs activity is critical for genomic stability. Somatic 
mutations in the DNA-PKcs gene including one at T2609 
have been found in sporadic breast cancer patients. This 
is direct evidence for the critical function of T2609 cluster 
came from our DNA-PKcs(3A/3A) mutant mouse model in 
which phosphorylation sites including T2605 cluster (human 
T2609 cluster) were substituted with alanines. Homozygous 
DNA-PKcs(3A/3A) mice also had tumor incidence. They 
markedly increased tumor incidence at various sites over 20 
weeks old. Therefore, most of them died within 1 year after 
birth. However DNA-PKcs knockout and SCID mice which 
are truncated form of DNA-PKcs can’t be observed such a 
severe phenomenon. Here we show our further investigation 
of DNA-PKcs phosphorylation function and tumorigenesis 
mechanisms.
P1-123  Kanbakutaisoto ameliorates 
social isolation rearing-induced defi cits 
of sociability and fear memory in mice
Ryo Okada1, Yaoyu Han1, Hironori Fujiwara1, 
Ryohei Tsushima1, Qi Zhao1, Ryota Araki2, 
Takeshi Yabe2, Kinzo Matsumoto1
1Inst. Natural Med., Univ. Toyama., 2Faculty of Pharm. Sci., Setsunan Univ.
Our previous studies have suggested that social isolation 
rearing (SI) of young mice induces behavioral abnormalities 
such as hyperactivity, aggressiveness, and deficits of 
sociability and fear memory and that SI is useful as an 
animal model of developmental disorders including ADHD. 
Kanbakutaisoto (KTT) is a Kampo medicine prescribed 
for child patients with neuropsychiatric symptoms like 
temper, bipolar disorder and insomnia. To clarify if KTT 
is beneficial to neuropsychiatric symptoms related to 
developmental disorders, we examined the effects of KTT 
on SI-induced behavioral abnormalities and its possible 
mechanism of action. Four-week-old male mice were housed 
in a group or socially isolated for 6 weeks (from week 0 to 
6). The administration of KTT (625-1875 mg/kg per day, 
p.o.) and behavioral tests were started from week 2 and 
week 4, respectively. KTT ameliorated SI-induced deficits 
in sociability and conditional fear memory, whereas it 
had no effect on SI-induced hyperactivity or contextual 
fear memory deficit. SI downregulated the cortical and 
hippocampal expression of Egr-1 in a manner reversible 
by KTT. Our results suggest that KTT may be available 
for neuropsychiatric symptoms related to developmental 
disorders.S18P1-122  Magnetized paclitaxel 
derivative for novel triple negative 
breast cancer therapy
Ayako Makino1, Masanari Umemura1, Itaru Sato1, 
Mayumi Katsumata1, Akane Nagasako1, Kayoko Oda1, 
Makoto Ohtake1, Haruki Aoyama1, Haruki Eguchi2, 
Yoshihiro Ishikawa1
1Yokohama City Univ. Med. Grad. course Cardiovascular Res. Inst., 2Advanced 
Appleid Sci. Dept., Res. Lab., IHI corp.
Background: Recently we generated a novel paclitaxel 
(PTX) with intrinsic magnetism (Magnetized-paclitaxel: 
M-PTX). M-PTX is a single PTX compound, and is not  
a PTX encapsulated in micelle with magnetic particles. 
In this study, we are developing a novel treatment with 
controlled drug delivery in triple negative breast cancer 
(TNBC). Material and Method: MDA-MB-453 and MCF7 
were used. Cell proliferation was assessed XTT Cell 
Proliferation Assay. Immunohistochemistry was performed 
to evaluate depolymerization of microtubules with anti-
ǂ-tubulin antibody in the presence of M-PTX or PTX. 
Cell cycle and apoptosis were analyzed by flow cytometry. 
To examine the feasibility of M-PTX for magnet-guided 
delivery in tumor, we used a TNBC mouse model. Result: 
We found that M-PTX exhibited anti-cancer property and 
inhibited the depolymerization of microtubules. Also M-PTX 
induced G2/M arrest in cell cycle and cellular apoptosis 
with similar efficacy to PTX, suggesting that M-PTX 
retained the characteristic anti-cancer mechanism of PTX 
itself. M-PTX was accumulated by a magnet in vitro and in 
vivo. Conclusion: M-PTX may enable us to develop novel 
treatment for TNBC, i.e. chemotherapy with controlled drug 
delivery with a single-drug compound.
P1-124  Effects of Ryukakusan® on 
the respiratory tract system in rats
Jun Kojima1,2, Atsuko Fukui3, Ryuta Fujii3, 
Maki Yoneko1, Katsuyuki Miyasaka1,2
1Medical and Health Resources Research Institute, 2Perioperative Center, St. 
Luke’s International Hospital, 3Ryukakusan Co., Ltd.
Background:  Ryukakusan® is known as a traditional 
Japanese medicine, and is a refreshing treat to support the 
health of respiratory system. Ryukakusan® (1.8 g) extract 
À ne powder contains a dried herbal extract mixture in the 
following proportions: platycodon root (70 mg), licorice root 
(50 mg), apricot seed (5 mg) and seneca snakeroot root (3 
mg). However, a mechanism of Ryukakusan® on respiratory 
tract system was not well known in detail. Therefore, we 
studied the effects of Ryukakusan® on respiratory tract 
system. 
Methods:  We examined the effects of Ryukakusan® 
on bronchial mucociliary transport (MCT) with a CCD 
camera and on airway secretions with fluorescein in 
rats. Ryukakusan® was orally administered, but not into 
stomach. 
Results:  Ryukakusan® at about 0.1 g/kg significantly 
increased the distance on MCT. Ryukakusan® at 0.3 g/kg did 
not increased the airway secretion. However, Ryukakusan® 
ameliorated the inhibiting airway secretion by CaCO3. 
Conclusion:  These findings indicate that Ryukakusan® 
may have the support the health of respiratory system.2
P1-125  Characterization of bokusoku
on androgen action associated with 
pathogenesis of acne vulgaris
Junichi Koseki1, Takashi Matsumoto1, 
Yosuke Matsubara1, Kazuaki Tsuchiya1, 
Yasuharu Mizuhara1, Kyoji Sekiguchi1, 
Hiroaki Nishimura2, Junko Watanabe1, 
Atsushi Kaneko1, Tomohisa Hattori1, 
Kazuya Maemura1, Yoshio Kase1
1Tsumura Res. Lab., Tsumura & Co., 2Tsumura Form. Dev. Cent., Tsumura & 
Co.
Bokusoku  (BK) is an extract from the Quercus  cortex 
used in folk medicine for treatment of skin disorders and 
convergence, and contained in Jumihaidokuto, a traditional 
Japanese medicine that is  prescribed for purulent skin 
diseases like acne vulgaris. The excess of sebum production 
induced by androgen involved in the development 
of acne vulgaris. Our aim is to examine whether BK 
and its constituents inhibit androgen metabolism and 
androgen-induced sebum synthesis. BK and TMF-4AS-1, 
a 5ǂ-reductase inhibitor, dose-dependently reduced the 
conversion of testosterone to a more active androgen, 
dihydrotestosterone in the enzymatic reaction using rat 
liver microsomes. Nine gallate polyphenols like pentagalloyl 
glucose (PGG), eugeniin, castalagin, and epigallocatechin 
gallate that were identified in BK by LC-MS/MS, also 
inhibited the testosterone metabolism. In particular, PGG 
showed the strongest activity on the metabolism. BK (10, 
30 Ǎg/mL) and PGG (10, 30 Ǎmol/L) strongly suppressed 
testosterone-induced lipogenesis in hamster sebocytes, 
whereas they weakly inhibited lipogenic action of insulin. 
Taken together, BK has a potential to be a useful agent in 
the therapeutic strategy of acne vulgaris.
P1-127  Screening of crude drugs 
affecting the circadian clock
Haruna Sukigara, Yu Tahara, Keisuke Saito, 
Atsusi Haraguti, Sigenobu Sibata
Lab. Physiol and Pharmacol., Sch. ASE, Waseda Univ.
The time lag between environmental clock and internal 
circadian clock would induce jet lag syndrome and various 
health disorders, such as obesity and cancer. However, 
the effective medicine of regulating circadian clock to 
recovering time lag etc., has not been identiÀ ed. Therefore, 
we screened crude drugs shifting circadian clock, and 
aimed to apply crude drugs to regulate the circadian 
clock. The herbal medicine applied chronically was 
investigated whether or not to affect period and amplitude 
by evaluating bioluminescence rhythm in fibroblasts from 
PER2::LUCIFERASE knock-in mice. This study revealed 
that several herbal medicines affected circadian clock period. 
In addition, we examined whether transient application 
of crude drug included in those herbal medicine affect 
circadian rhythm, and found that 12 crude drugs shifted 
the circadian phase. These 12 crude drugs are continuing to 
examine whether they affect circadian rhythm in vivo using 
the mice treated by oral administration of these drugs. 
Thus, this study found effective candidates of crude drugs 
regulating circadian clock. This work is supported by SIP.S18P1-126  Isolation of novel lectins 
from the globiferous pedicellariae of the 
toxopneustid sea urchin, Toxopneustes 
pileolus
Hitomi Sakai1, Kozue Edo2, Maoko Yoshino1, 
Hideyuki Nakagawa1, Mitsuko Shinohara3, 
Kiyoshi Ohura3
1Dept. of Environmental Symbiosis, Inst. of Socio-Arts and Sci., Univ. of 
Tokushima Grad. Sch., 2Dept. of Nutritional Sci., Junior College Division, 
Shikoku Univ., 3Dept. of Pharamacol., Osaka Dental Univ.
The toxopneustid sea urchin, Toxopneustes pileolus  have 
extremely well-developed globiferous pedicellariae, which 
contain bioactive substances. In the present study, we 
attempted to purify novel lectins from the large globiferous 
pedicellariae of Toxopneustes pileolus , using Superdex 200 
and immobilized D-galactose. The gel chromatographic 
fraction was applied to an immobilized D-galactose column. 
On an SDS-PAGE, the unbound fraction (the IDG-I frction) 
was detected with molecular masses of 23 and 25 kDa. 
The bound fraction (the IDG-II fraction) contained a single 
band corresponding to a molecular mass of 28 kDa. Under 
nonreducing condition, the IDG-II fraction contained a 
single band corresponding to a molecular mass of 170 kDa. 
Thus, the puriÀ ed lectin appears to be a hexameric protein. 
This lectin was named sea urchin lectin-III (SUL-III).The 
IDG-I fraction did not induce agglutination with rabbit 
erythrocytes at higher doses up to 400 ug/ml. In contrast, 
SUL-III (the IDG-II fraction) induced agglutination at a 
dose of 1.25 ug/ml. The IDG-I fraction and SUL-III induced 
chemotaxis for guinea-pig neutrophils. These results suggest 
that T. pileolus  venom are a source of biologically active 
substances.
P1-128  The effects of Unsei-in, 
Tokaku-joki-to or Ogi-kenchu-to on 
murine chronic dextran sodium-sulfate 
(DSS) -induced colitis
Hiroki Misawa1,2, Wakana Ohashi1, Yutaka Shimada2, 
Yuichi Hattori1
1Dept. of Mol. Med. Pharmacol., Grad. Sch. of Med. and Pharm. Sci., Univ. of 
Toyama, 2Dept. of Japanese Oriental (Kampo) Med. Grad. Sch. of Med. and 
Pharm. Sci., Univ. of Toyama
Kampo medic ine  has  a  use fu l  ro le  in  improv ing 
subjective symptoms and shortening a disease duration 
in inflammatory bowel disease. For patients who have 
gotten weaken, we use ‘Ho-zai’, e.g., Ogi-kenchu-to (OKT) 
that possesses immunostimulatory activity and promotes 
digestion and absorption. In acute illness, which often 
emerges as a cause of an excessive protective reaction, we 
use ‘Sha-zai’, e.g., Tokaku-joki-to (TJT), egests cause of 
disease to the outside of the body by cooling the excessive 
heat and promoting defecation. In chronic inflammatory 
diseases, we can take an approach that compensate energy 
while cooling heat. A combination of ‘Ho-zai’ and ‘Sha-zai’ 
is taken in that case, e.g., Unsei-in (USI:Oren-gedoku-to + 
Shimotsu-to). We analyze whether these Kampo medecines 
affect DSS-induced chronic gut inflammation and the 
composition of the intestinal microbiota. The three Kampo 
solutions did not improve mucous damage, shortening of the 
colon length, and production of proinÁ ammatory cytokines. 
No signiÀ cant change was observed in intestinal microbiota 
between untreated and treated samples. These results 
suggest that the lack of beneÀ ts of our Kampo medicines in 
experimental chronic colitis.3
P1-129  Baicalein, a major ingredient 
of herbal medicines, induced 
inadequate expression of CD44 that 
attenuated apoptotic response at G2/
M phase in human head and neck 
squamous cell carcinoma
Emika Ohkoshi1, Naoki Umemura2, 
Hiroshi Sakagami2
1MPL., Meikai Univ. Sch. Dent., 2Div. Pharmacol., Meikai Univ. Sch. Dent.
An increasing number of cancer patients are using 
herbal medicines in combination with their conventional 
chemotherapeutic treatment. Considering the narrow 
therapeutic window of anticancer drugs, use of herbal 
medicines may compromise the therapeutic efÀ cacy or safety 
profile of chemotherapy. The present study focused on two 
ingredients, baicalin and baicalein, as marker substrates to 
predict the effects of herbal medicines containing Scutellaria 
root on the apoptotic resistance in human head and neck 
squamous cell carcinoma (HNSCC). Baicalein induced 
inadequate expression of CD44 that attenuated apoptotic 
response at G2/M phase in cell cycle, while the down-
regulation of CD44 sensitized HNSCC to baicalein at the 
same cell phase. These findings raise new concerns about 
the use of herbal medicines containing Scutellaria root for 
the palliative care of cancer, because the potential induction 
of apoptotic resistance in the target cells by baicalein, as a 
metabolite of baicalin, could attenuate conventional therapy 
with DNA-damage-sensitizing purpose.
P1-131  Pharmacological 
mechanisms of nicotine-induced tremor 
in mice
Naofumi Kunisawa, Saki Shimizu, Yuto Mizuguchi, 
Higor A. Iha, Miyuki Ohtaka, Hisao Chikamochi, 
Yuichi Takakubo, Kentaro Tokudome, Yukihiro Ohno
Lab. Pharmacol., Osaka Univ. Pharm. Sci.
Nicotine elicits movement/motor disorders such as tremor 
and convulsive seizures. We performed behavioral studies 
in combination with the brain mapping analysis of Fos 
protein, a biological marker of neural excitation, in mice 
to clarify the mechanisms of nicotine-induced tremor. 
Nicotine induced straub tail and tremor at 0.5-2 mg/kg and 
convulsive seizures at 4 mg/kg (i.p.). Both the non-selective 
nicotinic acetylcholine (nACh) antagonist mecamylamine 
(MEC) and the ǂ7-nACh antagonist methyllycaconitine 
(MLA) signiÀ cantly inhibited nicotine-induced tremor while 
the ǂ4-nACh antagonist dihydro-ǃ-erythroidine (DHǃE) 
showed no effects. Immunohistochemical analysis revealed 
that tremorgenic dose of nicotine (1 mg/kg, i.p.) region-
specifically elevated Fos expression in the piriform cortex 
(Pir), medial habenular nucleus (MHb), hypothalamus (HT), 
solitary nucleus (Sol), and inferior olive (IO). Similarly to 
the tremor responses, Fos expression in the Pir and IO was 
blocked by MEC and MLA, but not by DhǃE. In addition, 
electrical lesion of IO, but not Pir, significantly inhibited 
nicotine-induced tremor. These results suggest that nicotine 
elicits tremor by activating ǂ7-nACh receptors in the IO.S18P1-130  Antitumor studies of antrodia 
cinnamomea extracts on colorectal 
carcinoma
Tsung-Jen Lin1, Ching-Hu Chung2, Kuo-Chu Lai1
1Insti. of Pharmacol. and Toxicol., Dept. of Med., Sch. Med., Tzu Chi Univ., 
2Dept. of Med., Mackay Med. College
Cancer is the top 1 cause of death and colorectal carcinoma 
(CRC) ranks the third in cancer mortality in Taiwan. So 
far, the effective therapeutic strategy is still an important 
issue to against CRC. Antrodia cinnamomeia (AC) is a 
plant that belongs to polyporaceae, its name come by that 
it was growth on the rotten woods of the camphor trees. 
The therapeutic potential of AC has been shown in various 
cancer cells. In this study, we explore the antitumor effect of 
antroquinonol derivative compounds (AC-1 and AC-2) which 
are extracted from AC on CRC cells. By using SRB assay, we 
found that AC-1 and AC-2 have the ability to inhibit CRC 
(DLD-1, RKO, HCT116, and SW480) cells growth without 
cytotoxicity. Furthermore, we found that the inhibitory 
effect of AC-2 on CRC cells growth may via apoptosis 
pathway by cell cycle analysis. These results suggest that 
AC-2 may have the therapeutic potential against CRC cells. 
Accordingly, it is fundamental importance in the near future 
to uncover the detail mechanism involved in the antitumor 
effect of AC-2 on CRC cells.
P1-132  Tugging Force: A new 
index evaluating time-course changes 
in murine skeletal muscle power 
generation and collagen-induced 
arthritis severity
Shoichi Okada, Kensuke Orito
Dept.Physiol II., Azabu Univ. Sch. Vet Med.
Skeletal muscle power generation is influenced by many 
factors, including muscle relaxants and arthritic pain 
severity. However, a feasible system for measuring time-
course changes in murine skeletal muscle power generation 
does not exist. We developed a two-compartment device, 
including a transparent, wide acrylic cylinder with a foot 
shock grid, and an attached, opaque, narrow cylinder, to 
conduct such measurements. When a mouse is placed into 
the wide cylinder, it quickly enters the narrow cylinder. We 
attached a string to the mouse’s tail to measure the peak 
tugging force (TF) generated when the mouse entered the 
narrow cylinder. After administering suxamethonium, a 
muscle relaxant, the peak TF decreased in a time-dependent 
manner with a peak effect occurring at 3 min, and recovered 
to the baseline level 15 min after dosing. In a mouse 
collagen-induced arthritis model, the peak TF decreased 
significantly 3 days before joint swelling developed. These 
results suggest that the measured TF is a stable and 
reproducible parameter for evaluating skeletal muscle power 
and arthritis severity.4
P1-133  IDH3-mediated G2/M arrest 
by organotin compounds
Miki Asanagi1,2, Shigeru Yamada1, Hiroshi Itagaki2, 
Yuko Sekino1, Yasunari Kanda1 
1Div. Pharmacol., NIHS, 2Grad. Sch. Eng., Yokohama Natl. Univ.
Growing evidence suggest that environmental chemicals 
contribute to neurodevelopmental disorders in children. 
Organotin compounds, such as tributyltin (TBT), have been 
reported to exist at nM levels in human blood and cause 
developmental toxicity in animals. However, the mechanism 
of TBT toxicity at nM levels has not been fully understood. 
We have previously reported that treatment with TBT 
inhibited cell growth in human embryonic carcinoma cell line 
NT2/D1. We have also identified isocitrate dehydrogenase 
3 (IDH3), which catalyze isocitrate to ǂ-ketoglutarate in 
the TCA cycle, as a novel TBT target. In the present study, 
we examined the effects of TBT at nM levels on cell cycle. 
Exposure with 100nM TBT induced G2/M cell cycle arrest 
in NT2/D1 cells. We then examined the expression of cell 
division cycle 25C (cdc25C), which is a regulator of G2/M 
arrest. Exposure with TBT induced degradation of cdc25C 
without gene expression. We next examined whether G2/
M arrest is induced by IDH3 inhibition. Apigenin, which 
is known to inhibit IDH3, mimicked the TBT effects. In 
addition, ǂ-ketoglutarate analogue recovered the effect 
of TBT on growth arrest. These data suggest that the 
cytotoxicity by TBT at nM levels is caused by IDH3-
mediated G2/M arrest in NT2/D1 cells.
P1-135  Microminipig as an 
experimental animal for assessing the 
cardiovascular effects of ion channel 
blockers
Takuya Kishie1, Yuji Nakamura1, 
Azjargal Enkhsaikhan1, Xin Cao1, Hiroshi Ohara1,2, 
Hiroko Izumi-Nakaseko1, Kentaro Ando1, 
Atsushi Sugiyama1
1Dept. Pharmacol., Faculty of Med., Toho Univ., 2Div. of Cardiovasc. Med., 
Dept. Pharmacol., Toho Univ., Faculty of Med.
In order to evaluate usefulness of Microminipig, we 
assessed cardiovascular effects of pilsicainide (1 mg/
kg/10 min, i.v., n=4), verapamil (1 mg/kg/10 min, i.v., 
n=4) or E-4031 (0.01 and 0.1 mg/kg/10 min, i.v., n=4) 
under the halothane anesthesia.  Pilsicainide suppressed 
the sinus nodal automaticity, ventricular contraction, 
atrioventricular nodal and intraventricular conduction; 
decreased the mean blood pressure; and delayed the 
ventricular repolarization.  Verapamil showed the 
similar effects except that intraventricular conduction or 
repolarization was enhanced.  E-4031 decreased the heart 
rate and delayed the repolarization, but it did not affect 
the atrioventricular nodal or intraventricular conduction. 
The peak plasma concentrations of pilsicainide, verapamil 
and E-4031 (low and high doses) were 2.37, 0.63, 0.03 and 
0.59 Ǎg/mL, respectively.  The extent of cardiovascular 
responses and peak plasma concentrations were greater 
than those expected from previous canine experiments, in 
which intraventricular conduction or repolarization was 
hardly affected by verapamil.  These results suggest that 
pharmacodynamics of the drugs may be similar between 
Microminipigs and dogs, but that pharmacokinetic profile 
might be different.S18P1-134  Effects of oral administration 
of genistein, a soy isofl avones, on the 
learning and memory performance in 
adult male rats
Yuushi Oku1, Yumi Kohara1, Shinichiro Kawaguchi2, 
Yuutaro Uchida1, Kimihiro Yamashita1,2
1Grad.Sch.Fish.Sci.Env.Stu.,Nagasaki Univ., 2Grad.Sch.Sci.Technol.,Nagasaki 
Univ.
Genistein (GEN) is a phytoestrogen presented in soy. In 
this study, we investigated the effects of oral exposure to 
GEN on learning and memory performance, the general 
activities and the emotionality in adult male SD rats by 
using a bettery of behavioral tests, including an the MAZE 
test, the step-through passive avoidance test, the open-À eld 
test and the elevated plus maze test. Rats were received 
oral administration of GEN (1 or 10 mg/kg) or vehicle by a 
feeding needle. In the MAZE test, the 1mg/kg GEN group 
showed shorter time in all mazes than the vehicle group, 
although a signiÀ cant difference was only observed for the 
À rst testing day. In the 10mg/kg GEN group, although time 
was signiÀ cantly shorter than the vehicle group in the early 
stages of testing, the time increased gradually over time. In 
the open-À eld test, ambulation at 2 h was increased by the 
1mg/kg GEN group. There were no significant differences 
between the vehicle and GEN groups in step-through 
passive avoidance test and elevated plus maze test. These 
results suggest that oral administration of GEN improved 
spatial learning memory in the early stages of testing, 
and the lower dose of GEN delayed adaptation to a novel 
circumstance.
P1-136  Effect of a green tea 
catechin on organic anion transporting 
polypeptide 1A2-mediated nadolol 
transport
Shingen Misaka1, Fabian Mueller2, Hartmut Glaeser2, 
Joerg Koenig2, Martin F. Fromm2, Junko Kimura1
1Dept. Pharmacol., Fukushima Med. Univ., 2Institute of Experimental and 
Clinical Pharmacology and Toxicology, Friedrich-Alexander-University 
Erlangen-Nuremberg
Nadolol, a nonselective ǃ-blocker with low membrane 
permeability, may require influx transporters to permeate 
gut wall mucosa during intestinal absorption. Our group 
showed that organic anion transporting polypeptide 
(OATP)1A2 plays a role in nadolol uptake. Green tea 
catechins, such as epigallocatechin gallate (EGCG), have 
been reported to inhibit OATP1A2. In this study, we 
investigated the effects of EGCG on OATP1A2-mediated 
nadolol transport using HEK293 cells stably expressing 
OATP1A2. [3H]nadolol uptake was measured in the presence 
of different concentrations of EGCG. In addition, cells were 
pretreated with EGCG before nadolol uptake assays. In the 
presence of EGCG, OATP1A2-mediated uptake of nadolol 
was inhibited in a concentration-dependent manner with 
an IC50 value of 37.3±5.9 ǍM. Preincubation with EGCG 
also decreased nadolol uptake in time- and concentration-
dependent manners. Of interest, combined preincubation 
and coincubation with EGCG resulted in enhanced 
inhibition of nadolol uptake compared with preincubation or 
coincubation alone. In addition to a direct inhibitory effect of 
EGCG on OATP1A2-mediated nadolol uptake, preincubation 
with EGCG also inÁ uences the OATP1A2 expression and/or 
activity.5
P1-137  The genetic polymorphisms 
of ABCB1 decreased the simvastatin 
effl ux function of P-glycoprotein
Kensuke Shibakita1, Makoto Osabe1, Yusuke Okada1, 
Risako Yamada1, Shinichi Kawai2, Masahiro Tohkin1
1Dept. Reg. Sci., Nagoya City Univ. Sch. Med., 2Dept. Intern. Med., Toho Univ. 
Sch. Med.
[Objective]Simvastatin(SV), HMG-CoA reductase inhibitor, 
shows individual variations in its pharmacokinetics. It 
has been reported that the genetic polymorphisms of drug 
transporters such as SLCO1B1, ABCB1,  and ABCG2 
or drug metabolizing enzyme such as CYP3A4  were 
responsible for these differences. As a result of having 
analyzed the pharmacokinetic parameters (Cmax, AUC) of SV 
in healthy adult male subjects, we suggested that genetic 
polymorphism of ABCB1  c.3751G>A could have an effect 
increasing plasma level of simvastatin acid (SVA). Therefore, 
we investigated the inÁ uence of ABCB1  polymorphisms on 
efÁ ux function of SV and SVA in vitro .
[Method]P-glycoprotein (ABCB1)-mediated effluxes of SV 
and SVA were evaluated by trans-epithelial permeability 
assay using transwellTM and rhodamine-123 retention 
assay on monolayers of LLC-PK1 cells and LLC-PK1 cells 
transfected with human ABCB1.
[Results and Discussions]Because the rhodamine-123 
retention assay showed that ABCB1 c.3751G>A lowered its 
efÁ ux activity in vitro , ABCB1 c.3751G>A may increase the 
intestinal absorption of SV and reduce the elimination of SV 
from liver. It may result in increased plasma level of SVA in 
vivo .
P2-1  Physiological roles of 
presynaptic NMDA receptors in 
glutamatergic synaptic transmission in 
rat nucleus tractus solitarius second 
order neurons
Yoshiaki Ohi, Mika Ogawa, Aya Fujita, 
Satoko Kimura, Akira Haji
Lab. Neuropharmacol., Sch. Pharm., Aichi Gakuin Univ.
It has been reported that the glutamatergic transmission is 
presynaptically regulated by NMDA receptors as facilitatory 
autoreceptors in various central neurons. However the 
physiological functions of presynaptic NMDA receptors in 
the nucleus tractus solitaries (NTS) has not been examined 
sufÀ ciently.
 Therefore we investigated the contribution of presynaptic 
NMDA receptors to glutamatergic transmission in the NTS 
second order neurons using slice patch-clamp technique.
 D-AP5 decreased the frequency of miniature EPSCs 
(mEPSCs) with no effect on the amplitude in a subset of 
neurons. Whereas D-AP5 did not affected the amplitude of 
evoked EPSCs (eEPSCs) induced by stimulation of tractus 
solitaries (TS). NMDA plus D-serine increased the frequency 
of mEPSCs without affecting the amplitude of mEPSCs and 
decreased the amplitude of eEPSCs in a subset of neurons.
 These results indicated that a subset of neurons expressed 
the presynaptic NMDA receptors. And the stimulation of 
NMDA receptors on TS terminals played inhibitory roles on 
synaptic transmission, while those on intrinsic interneurons 
played facilitatory roles.S1P1-138  Infl uence of ALDH2 genotype 
on the effect of co-administration 
of atorvastatin with nitroglycerin on 
endothelial function and oxidative stress
Tatsuya Yoshihara1, Masanari Shiramoto2, 
Fumie Shiraishi1, Hisatomi Arima3, 
Mayumi Tsuchimochi2, Hinako Uchimaru2, 
Shunji Matsuki2, Fumi Takahashi4, Shin Irie2, 
Toshiyuki Sasaguri1
1Dept. Clin. Pharmacol., Kyushu Univ., 2LTA Hakata Clinic, 3Ctr. Epidemiol. 
Res. Asia, Shiga Univ. Med., 4Dept. Med. Edu., Kyushu Univ.
Nitroglycerin (GTN) induces oxidative stress and impairs 
endothelial function (EF). Aldehyde dehydrogenase 2 
(ALDH2) is an anti-oxidative enzyme and its activity is 
lost in the Glu487Lys (*2) genotype. We reported that this 
genotype impaired EF after GTN treatment. Atorvastatin 
(ATV) has been suggested to improve EF after GTN 
treatment. In this study, we examined whether ATV 
improves EF impaired by GTN treatment in ALDH2 *2/*2 
carriers. 38 volunteers (*1/*1, 26; *2/*2, 12) were given GTN 
(25 mg/day) and ATV (20 mg/day) or GTN alone for 6 days 
using a crossover design. Flow-mediated dilation (FMD) and 
malondialdehyde-modiÀ ed LDL (MDA-LDL) were measured 
before and after each treatment. FMD was significantly 
improved in subjects co-administered ATV compared with 
those given GTN alone in both genotypes (*1/*1, 81.8 ± 
16.5 vs. 72.5 ± 18.9 %, p=0.047; *2/*2, 74.5 ± 19.0 vs. 57.9 ± 
20.9 %, p=0.009). The co-administration of ATV decreased 
MDA-LDL compared with GTN alone (*1/*1, 75.4 ± 16.7 
vs. 100.8 ± 20.2 %, p<0.0001; *2/*2, 81.0 ± 19.9 vs. 104.9 ± 
27.3 %, p=0.056). Therefore co-administration of ATV might 
be beneficial when GTN is continuously administered, 
especially in ALDH2 *2/*2 patients.
P2-2  Immunohistochemical 
localization of the DOPA receptor, OA-
1, and some biomarkers dopaminergic 
neurons in nigrostriatal tissue
Nao Takeyama, Daiki Masukawa, Fumio Nakamura, 
Yoshio Goshima
Dept. Pharmaol., Yokohama City Univ. Sch. Med.
L-DOPA (DOPA) alleviates the symptoms of Parkinson’s 
disease via its conversion to dopamine, and DOPA itself has 
been believed to be a largely inert amino acid. However, we 
have proposed that DOPA is a neurotransmitter. Recently, 
we obtained evidence that OA1, the product of causal 
gene of ocular albinism 1 , is a specific DOPA receptor 
that mediates DOPA-induced depressor and bradycardic 
responses in the nucleus tractus solitarii (NTS). In these 
studies, we examined the localization of OA1 and compared 
its localization with that of several biological markers in the 
central nervous system. OA was not expressed in the glial 
À brillary acidic protein (GFAP)-positive cells in the olfactory 
bulb, hippocampus, striatum and substantia nigra, but 
was expressed in some cells in the hypothalamus. OA1 was 
localized in some of the TH-containing nerve cell bodies in 
the substantia nigra. In contrast, OA1 signals were adjacent 
to, but not colocalized with TH signals in the striatum. 
Some of the OA1 signals were colocalized with dopamine- 
and cAMP-regulated neuronal phosphoprotein (DARPP-32), 
in the substantia nigra and the striatum. These distribution 
patterns may suggest a role of OA1 in dopaminergic 
neurotransmission.86
P2-3  I.c.v. administered 
isoproterenol elevates plasma 
noradrenaline via GABAB receptor-
mediated mechanisms in rats
Kaoru Mimura1, Kazuo Ando2, Naoko Yamaguchi1, 
Fumio Kondo1, Masahiko Tachi1, Yoshihiro Fujiwara2, 
Shoshiro Okada1
1Dept. Pharmacol., Sch. Med., Aichi Med. Univ., 2Dept. Anesthesiol. Sch. 
Med., Aichi Med. Univ.
It has been reported that i.c.v. administration of baclofen, 
a GABAB receptor agonist, increased plasma levels of 
noradrenaline in a dose-dependent manner in urethane-
anesthetized rats (Nonogaki et al., 1994). Recently, we 
have found that i.c.v. administration of isoproterenol, a 
ǃ adrenergic receptor agonist, increased plasma levels of 
noradrenaline in a dose dependent manner in urethane-
anesthetized rats. In the present study, we investigated 
whether CGP-35384, a GABAB receptor antagonist, inhibits 
the isoproterenol-induced elevation of plasma noradrenaline. 
I.c.v. pretreatment with CGP-35384 dose dependently 
attenuated the-isoproterenol-induced elevation of plasma 
noradrenaline levels. Furthermore i.c.v. administration 
of isoproterenol induced the elevation of GABA in the 
microdialysates in the hypothalamic paraventricular 
nucleus (PVN), one key center for autonomic regulation in 
the brain. Collectively, these results suggest that GABA in 
the PVN might be involved in the isoproterenol-induced 
elevation of plasma levels of noradrenaline in rats.
P2-5  Preparation of standard 
proteins for quantitative analysis of 
glutamate receptor subunits
Chiaki Nishikawa1, Izumi Watanabe1, 
Chihiro Nakamoto1, Yasuhiro Suzuki1, Manabu Abe1,2, 
Kenji Sakimura1,2
1Dept of Cell Neurobiol, Brain Res Inst, Niigata Univ., 2Japan Science and 
Technology Agency
Chiaki Nishikawa1, Izumi Watanabe1, Chihiro Nakamoto1, 
Yasuhiro Suzuki1, Manabu Abe1, 2, Kenji Sakimura1, 2
 1Dept of Cell Neurobiol, Brain Res Inst, Niigata University, 
Niigata 951-8585, Japan2CREST, Japan Science and 
Technology Agency, Japan.
Western blot is a useful method to estimate the same 
molecules from different samples, but cannot compare 
molecules from different species, because each antibody 
against each molecule has its own titer. To clarify 
concentration of all glutamate receptor (GluR) subunits in 
mouse brain, we determined antibody titer of each GluR 
subunit with analytical western blot using unique chimeric 
subunits composed of N-terminal portion of GluA1 or GluA2 
and C-terminal portion of each subunit. We estimated each 
subunit concentration relative to GluA1 and/or GluA2 using 
these values. Next, to calculate an absolute value of each 
subunit we generated standard molecular materials. His-
tagged GluA1 and GluA2 were produced by pCold GST 
vector and E.coli Rosetta2 at 15 degrees. These proteins 
were dissolved with 6 M guanidine-HCl and purified with 
Ni-NTA affinity chromatography. The purity of resultant 
proteins was checked by SDS-PAGE, and their weights were 
estimated to be used as a molecular mass standard.S1P2-4  Cannabinoidergic 
modulation of presynaptic serotonin 
release in the amygdala
Takayuki Yoshida1, Yu Ohmura1, Takeshi Izumi1, 
Masahiko Watanabe2, Mitsuhiro Yoshioka1
1Dept. Neuropharmacol., Hokkaido Univ. Grad. Sch. Med., 2Dept. Anatomy, 
Hokkaido Univ. Grad. Sch. Med.
The endocannabinoid mediates retrograde suppression 
of synaptic transmission in the brain. In the amygdala, 
cannabinoid CB1 receptor is particularly enriched in 
GABAergic axon terminals,  which form inhibitory 
invaginating synapses and induce short-and long-term 
depression, and is involved in modulations of fear memory. 
In this study, we found predominant neuronal projections of 
cannabinoidergic, serotonergic, dopaminergic and cholinergic 
fibers in the basal nucleus of amygdala (BA), furthermore 
CB1 receptors were coexpressed on the serotonergic axons. 
On the other hand, 5-HT2 receptor agonist decreased evoked 
IPSC amplitude accompanied with enhancement of paired 
pulse ratio and induced inward currents from patch-clamp 
recorded BA neuron, these are parameter of presynaptic 
effect and postsynaptic localization of 5-HT2 receptor, 
respectively. By in vitro amygdaloid slices incubation and 
in vivo micro dialysis coupled with HPLC-ECD system, CB 
receptors agonist decreased presynaptic serotonin release, 
and CB1 antagonist recovered this effect. These findings 
suggest that cannabinoidergic and serotonergic transmission 
could regulate each other at invaginating synapses in BA.
P2-6  The time-dependent 
radiotoxicity effects on fear memory 
and synaptic proteins
Noriko Koganezawa, Puspitasari Anggraeini, 
Takashi Hiruma, Tomoaki Shirao
DNBB, Gunma Univ. Grad. Sch. Med.
Cranial irradiation causes cognitive deficits, but the 
underlying mechanism of it is unknown. We have studied 
the acute effect of X-irradiation on neurons in vitro  
using drebrin as a marker of functional mature dendritic 
spines, and found the accumulation of drebrin changes by 
X-irradiation. To reveal the relationship between cognitive 
deÀ cits and synaptic function, we used fear conditioning and 
in vitro  study. In in vitro  study, we used primary cultured 
neurons and analyzed synaptic proteins. The cultured 
neurons were À xed at 2, 8, and 24 hours after X-irradiation 
and we found the number of drebrin clusters was decreased 
after 8 hours but it recovered by 24 hours. Fear conditioning 
was performed 7 and 24 hours after irradiation. The animals 
irradiated 24 hours before conditioning did not show 
memory deficits whereas the animals irradiated 7 hours 
before conditioning did. In addition, we analyzed drebrin 
intensity in vivo  and found it was decreased after 2 and 8 
hours. These decreases were also recovered after 24 hours. 
Since we observed memory deÀ cits and a decrease of drebrin 
clusters and intensities in parallel, these results indicate 
that localization changes of drebrin in dendritic spines 
might elicit fear memory impairments.87
P2-7  Overexpression of Shati/
Nat8l in the hippocampus enhances 
long-term potentiation induced in mice
Jinichiro Kaji1, Yoshiaki Miyamoto1, Keiji Sato1, 
Yoko Hibi2, Shin-ichi Muramatsu3, 
Toshitaka Nabeshima4, Kyosuke Uno1, Atsumi Nitta1
1Dept. Pharm. Th er. & NeuroPharmacol., Fac Phrm Sci, Grad. Sch Med and 
Pahrm Sci, Univ of Toyama, 2Dept. Neuropsychopharmacol. Hosp. Pharm, 
Nagoya Univ. Grad. Sch. Med, 3Div. Neurol. Dept. Med, Jichi Med Univ, 
4Meijyo Univ, Pharm Sci
We have identified Shati/Nat8l as a novel molecule that 
increases in the nucleus accumbens of mice repeatedly 
treated with methamphetamine.  Shati /Nat8l  is  a 
synthetase to produce N-acetylasparatate (NAA). NAA 
furthermore condenses to glutamate and is connected 
N-acetylaspartylglutamate (NAAG). NAAG, the major 
neuropeptide in the mammalian nervous system, and 
activates group II metabotropic glutamate receptors 
type 3 (mGlur3). In the hippocampus, the glutamatergic 
neurotransmission of the Schaffer collateral that projected 
from CA3 to CA1 area serves synaptic plasticity. In this 
study, we investigated the role of the hippocampal Shati/
Nat8l in mice. Adenoassociated virus (AAV) vector containing 
the entire cDNA sequence of Shati/Nat8l (AAV-Shati) or 
AAV-Mock vector was bilaterally microinjected into the 
hippocampal CA1 of mice. NAA and NAAG was increased in 
CA1 of AAV-Shati mice. In the electrophysiology, enhanced 
long-term potentiation was observed in hippocampal CA1 
slice of AAV-Shati mice. Furthermore, this enhancement 
was abolished by applying mGluR2/3 antagonist LY341495 
in the slice of AAV-Shati mice. These results suggest that 
Shati/Nat8l play a role in the regulation of gulutamatergic 
neurotransmission on synaptic plasticity.
P2-9  Chronic treatment with 
fl uoxetine suppresses the stress 
response of serotonin by up-regulating 
dopamine D1 receptor signaling in the 
DG
Yukie Kawahara1, Takahide Shuto1, Yuuki Hanada1, 
Hiroshi Kawahara2, Akinori Nishi1
1Dept. Pharmacol., Kurume Univ. Sch. of Med., 2Dept. Dental Anesthesiology., 
Tsurumi Univ. Sch. of Dent. Medi.
Hippocampal serotonin (5-HT) is responsive to variety 
of stress and its extracellular levels are regulated by 
selective serotonin reuptake inhibitors (SSRIs). Chronic 
administration of Á uoxetine, an SSRI, has been shown to up-
regulate the expression of D1 receptors in the hippocampal 
dentate gyrus (DG). Therefore, we investigated whether the 
5-HT response to acute stress in the DG could be modulated 
by chronic fluoxetine treatment via mechanisms involving 
D1 receptors. 
Fluoxetine was chronically administered and the 
extracellular levels of 5-HT were measured by in vivo 
microdialysis in the DG of mice. Novelty was applied as a 
stressful stimulus. In the placebo-treated group, novelty 
stress induced a signiÀ cant increase in 5-HT levels. In the 
fluoxetine-treated group, novelty stress failed to increase 
5-HT levels, but the 5-HT response to novelty stress was 
observed when a D1 receptor antagonist, SCH23390, was 
continuously infused into the DG. 
The results demonstrate that chronic Á uoxetine suppresses 
the 5-HT response to novelty stress by up-regulating D1 
receptor signaling in the DG. Such interaction of 5-HT and 
dopamine system may be involved in therapeutic effects of 
SSRIs.S1P2-8  Pharmacological 
characterization of receptor-mediated 
[35S]GTPȖS binding induced by 
xanomeline and N-desmethylclozapine
in rat brain membranes
Yuji Odagaki, Masakazu Kinoshita, Toshio Ota
Dept. Psychiat., Saitama Med. Univ.
Both xanomeline and N -desmethylclozapine have been 
reported to be promising newer atypical antipsychotics. 
In the present  study,  st imulatory ef fects  of  both 
compounds on [35S]GTPǄS binding to rat brain membranes 
were invest igated.  By using [ 35S]GTPǄS binding/
immunoprecipitation assay (Odagaki et al., Eur. J. 
Pharmacol. 726: 109-115, 2014), xanomeline stimulated 
Gǂq via M1 muscarinic acetylcholine receptor, to 40-
50 % of the maximal stimulation induced by 100 ǍM 
carbachol. On the other hand, the stimulatory effects of 
N -desmethylclozapine were marginal. When [35S]GTPǄS 
binding assay was performed with conventional filtration 
techniques, both compounds stimulated specific [35S]
GTPǄS binding in a concentration-dependent manner in the 
membranes prepared from rat cerebral cortex, hippocampus, 
and striatum. In cortical and hippocampal membranes, 
but not in striatal membranes, selective 5-HT1A receptor 
antagonists inhibited both responses partially. Naloxone 
also showed partial inhibitory effects on the response for 
N -desmethylclozapine, at least in cortical and striatal 
membranes. These results indicate that both compounds 
behave as agonists at multiple receptors in native brain 
membranes.
P2-10  DOPA enhances depressor 
and bradycardic responses to glutamate 
in the rat nucleus tractus solitarii
Daiki Masukawa, Fumio Nakamura, Motokazu Koga, 
Yoshio Goshima
Dept.Mol. Pharmacol and Neurobiol., Yokohama City Univ.
We proposed that L-3,4-dihydroxyphenylalanine (DOPA), 
the precursor of dopamine, is a neurotransmitter candidate 
of the primary baroreceptor afferents. Recently, we showed 
that OA1, the gene product of ocular albinism-1, in the 
nucleus tractus solitarii (NTS) mediates DOPA induced 
depressor and bradycardic response. Glutamate is also a 
neurotransmitter candidate that mediates baroreceptor 
reflex in the NTS. In this study, we sought to determine 
whether there exist a functional relationship between DOPA 
and glutamate in the NTS. Both DOPA (3, 10, 30, 100 ng) 
and glutamate (1, 3, 10, 30 ng), when microinjected into the 
NTS, dose-dependently induced depressor and bradycardic 
response in the anesthetized rats. DOPA at the dose of 1 
ng did not affect blood pressure and heart rates. When co-
administered with the none-effective dose of DOPA (1 ng), 
glutamate (1-30 ng)-induced depressor and baradycardic 
responses were augmented by 15 to 200 %. This finding 
demonstrates a functional coupling between responses 
to glutamate and DOPA in the NTS. We are currently 
determining which subtypes of glutamate receptors are 
involved in the augmented responses.88
P2-11  2-Deoxy-D-glucose increases 
both noradrenaline release in the 
hypothalamic paraventricular nucleus 
and plasma levels of catecholamine in 
brain prostanoids-dependent manner
Masahiko Tachi1, Fumio Kondo1, Naoko Yamaguchi1, 
Minoru Fukayama2, Kazuhiro Yoshikawa2, 
Shoshiro Okada1
1Dept. Pharmacol., Aichi Med. Univ. Grad. Sch. Med., 2Cent. Res. Lab., Aichi 
Med. Univ. Sch. Med.
It has been reported that 2-deoxy-D-glucose (2-DG), 
a glucoprivic agent, increases the noradrenaline (NA) 
release in the hypothalamic paraventricular nucleus (PVN) 
and plasma catecholamine levels in rats. Previously, we 
reported the involvement of brain prostanoids in the central 
regulation of sympatho-adrenomedullary outflow. The aim 
of the present study is to test whether 2-DG increases NA 
release in the PVN and plasma levels of catecholamine in 
brain prostanoids-dependent manner by using freely moving 
rats. 2-DG was intravenously administrated to freely moving 
rats at 1 g/kg. 2-DG increased both the levels of NA in the 
PVN and the plasma levels of noradrenaline and adrenaline. 
Pretreatment with indomethacin (a cyclooxygenase 
inhibitor; i.c.v) attenuated these 2-DG-induced responses. 
These results suggest that brain prostanoids may play an 
important role in the 2-DG-induced increases in NA release 
in the PVN and plasma levels of catecholamine.
P2-13  Role of neuronal histamine 
and histamine H1 receptor in isofl urane 
anesthesia
Tadaho Nakamura, Takeo Yoshikawa, 
Fumito Naganuma, Tomomitsu Iida, Yamato Miura, 
Kazuhiko Yanai
Dep. Pharmacol., Tohoku Univ. Grad. Sch. Med.
It has been suggested that inhaled general anesthetics 
induce loss of consciousness (LOC) via the modulation of 
arousal/sleep pathways in central nervous system. However, 
how inhaled anesthetics affect the neural pathways 
remains unclear. Histamine and histamine H1 receptor 
(H1) in brain have important functions in the regulation 
of arousal/sleep cycle, but it remains largely unknown 
about the role of histaminergic neurons in LOC induced by 
inhaled anesthetics. We performed in vivo microdialysis to 
measure extracellular histamine concentration in mouse 
hypothalamic area under various dose of an inhaled 
anesthetic isoÁ urane. Histamine was increased to 1.3 times 
at 0.5% isoflurane, whereas it was decreased below the 
baseline level at high dose. To examine the role of H1 in 
inhaled anesthesia, we analyzed the behaviors of H1-knocked 
out mice (H1KO) under isoflurane. We found that H1KO 
had shorter induction time and longer emergence time to 
isoÁ urane anesthesia. Moreover, H1KO was less sensitive to 
pain under isoÁ urane compared to wild type. These results 
indicate neuronal histamine and H1 are involved in LOC 
induced by isoÁ urane.S18P2-12  Effects of bupropion, 
methylphenidate and nicotine on 
ambulatory activity and striatal 
extracellular dopamine in mice
Toyoshi Umezu
Cent. Environ. Measur. Anal., Natl. Inst Environ. Studies
Bupropion, an antidepressant and a smoking cessation 
agent, methylphenidate, an agent used for treatment of 
attention deficit/hyperactivity disorder, are classified as 
psychostimulants. Nicotine, a major psychoactive agent of 
cigarette, is also considered as a kind of psychostimulant, 
however, previous studies suggest that its pharmacological 
nature is different from those of typical psychostimulants. 
The present study examined effects of  bupropion, 
methylphenidate and nicotine on ambulatory activity 
and striatal extracellular dopamine that is supposed 
be involved in ambulatory effects of psychoactive drugs 
in mice. Ambulatory activity was measured using tilt-
type ambulometer. Extracellular dopamine in striatum 
of mice was measured using microdialysis-HPLC/ECD 
method. Bupropion and methylphenidate dose-dependently 
increased ambulatory activity, whereas nicotine dose-
dependently decreased ambulatory activity in mice. 
Bupropion and methylphenidate apparently increased 
extracellular dopamine in striatum, but nicotine did not. 
The effects of nicotine on ambulatory activity and striatal 
dopamine in mice were distinct from those of bupropion and 
methylphenidate.
P2-14  The multidrug resistance 
transporter P-glycoprotein (P-gp) in the 
blood-brain barrier (BBB)
Bin Wu
Department of General Practice of the First Hospital of China Medical 
University
The multidrug resistance transporter P-glycoprotein (P-gp) 
is an ATP-dependent efÁ ux pump and contributes to efÁ ux of 
undesirable substances from the brain into the blood as well 
as many drugs such as anti-cancer drugs. The blood-brain 
barrier (BBB) not only impedes the inÁ ux of intravascular 
substances from blood to brain, but also promotes transport 
of substances from blood to brain or from brain to blood 
through several transport systems such as carrier-mediated 
transport, active efflux transport, and receptor-mediated 
transport systems. The inhibition of P-gp has favorable and 
unfavorable effects on living bodies. Dysfunction of the BBB 
with efflux and influx transporters may contribute to the 
pathogenesis of some degenerative neuronal disorders. We 
focus on several transporters and discuss how medicines 
pass the BBB to reach the brain parenchyma.9
P2-15  Calcitonin-gene related 
peptide inhibits cell proliferation of the 
hepatocellular carcinoma cells
Yuko Takeba1, Masaki Hara2, Minoru Watanabe3, 
Yuki Ohta1, Masakuni Ootaki1, Takafumi Machida1, 
Naoki Matsumoto1
1Dept. Pharmacol., St. Marianna Unv. Sch. Med., 2Dept. Genomics., St. 
Marianna Unv. Sch. Med., 3Inst. Animal Experimentation., St. Marianna 
Unv. Sch. Med.
Calcitonin gene-related peptide (CGRP) is widely distributed 
in the central and peripheral neuron systems and regulates 
physiological functions. We reported that vasoactive 
intestinal peptide induces apoptosis in hepatocellular 
carcinoma, involving in tumor suppression. The effects of 
CGRP in pathogenesis of HCC are not clear. This study tries 
to clarify the action of CGRP on tumor progression in HCC 
cells. Cell proliferation is estimated using a MTS method in 
hepatocellular carcinoma cell line Huh7 treated with CGRP 
(10-12-10-9M). The expressions of Mitogen-activated protein 
kinase (MAPK) family proteins, MAP kinase (MEK) 1/2 and 
extracellular signal-regulated kinase (ERK) 1/2 analyzed 
using a Western blotting. The expressions of cAMP response 
element binding protein (CREB) and phosphorylatied CREB 
were also examined.When Huh7 cells were cultured with 
CGRP 10-10 and 10-9 M for 24-hours, cell proliferation 
was signiÀ cantly inhibited. The expressions of MEK 1 and 
ERK 1/2 were also inhibited. CGRP signiÀ cantly increased 
the expressions of CREB and these phosphorylation in the 
nucleus of Huh 7 cells.These results suggest that CGRP 
inhibits tumor cell proliferation via CREB activation in 
HCC.
P2-17  CNB-001, a synthesized 
pyrazole derivative of curcumin, inhibits 
lipopolysaccharide-induced nitric oxide 
production in primary cultured rat 
microglial cells
Tatsuhiro Akaishi1, Shun Aoki1, Yuki Honmura1, 
Toshimasa Takahashi1, Yoshitaka Sato1, 
David Schubert2, Kazuho Abe1
1Lab. Pharmacol., Fac. Pharm., Musashino Univ., 2Cell. Neurobiol. Lab., Salk 
Inst.
Microgl ia l  act ivat ion plays  an important  ro le  in 
neuroinflammation, and inhibition of microglial activation 
may have therapeutic benefits that could alleviate the 
progression of neurodegeneration. In the present study, we 
investigated the effect of CNB-001, a synthesized pyrazole 
derivative of curcumin, on lipopolysaccharide (LPS)-
induced nitric oxide (NO) production in primary cultured 
rat microglia from the cerebral cortex of 2-day-old neonatal 
rats. Activation of microglia by LPS (0.1 g/mL) caused 
the expression of inducible NO synthase (iNOS) and the 
production of NO assessed as the accumulation of nitrite in 
the culture supernatants. CNB-001 (10 M) significantly 
suppressed the NO production in a concentration-
dependent manner. Moreover, confocal microscopic 
analysis demonstrated that LPS (0.1 g/mL) induced the 
translocation of nuclear factor-ǋB (NF-ǋB) p65 subunit into 
the nucleus, which was markedly inhibited by the presence 
of CNB-001 (10 M). These results suggest that CNB-
001 exerts anti-inflammatory effects by inhibiting NF-ǋB-
dependent NO production in microglia.SP2-16  Functional regulation of 
microglia via ǹ7-nicotinic acetylcholine 
receptors
Sachiko Tanaka, Satoshi Numazawa
Dept. Pharmacol., Toxicol., and Th erapeutic., Showa Univ. Sch. Pharm.
Microglia shows opsonic action by activation, and it 
contributes to neuronal degeneration. Activated microglia 
produces inÁ ammatory cytokines such as interleukin-1Ƥ (IL-
1Ƥ) and tumor necrosis factor alpha (TNFǂ), and results in 
production of ROS including nitric oxide (NO). ǂ7- nicotinic 
acetylcholine receptor (ǂ7-nAChR) has been identified in 
microglia and monocyte and it has been known that ǂ7-
nAChR-mediated nicotine inhibits the release of TNFǂ 
from macrophages. We examined the effects of nicotine and 
ǂ7-nAChR agonist, GTS-21 on lipopolysaccharide (LPS)-
stimulated ability of phagocytosis and gene expressions of 
IL-1Ƥ and TNFǂ in order to elucidate whether ǂ7-nAChR 
is involved in functional regulation of microglia. Microglia 
was prepared from 4 weeks old Balb/c mice. Microglia was 
treated with LPS and then the gene expressions of IL-1Ƥ 
and TNFǂ were increased. Microglia was also treated with 
LPS for 2 days and then the CD11b immunopositive cells 
showed activated phenotype (amoeboid form) revealing 
round and blunt shape. These cells showed phagocytosis 
using fluoro-labeled beads. Nicotine and GTS-21 inhibits 
LPS-stimulated phagocytosis. This result suggests that ǂ7-
nAChR agonist has functional regulation of microglia.
P2-18  Noradrenaline protects 
primary cortical neurons against H2O2-
induced cell death by increasing the 
supply of glutathione from astrocytes
Yasuhiro Yoshioka, Ryosuke Negoro, Hisatsugu Kadoi, 
Akiko Yamamuro, Yuki Ishimaru, Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ.
Hydrogen peroxide (H2O2) has been implicated in a variety 
of neurodegenerative disorders, such as Alzheimer’s and 
Parkinson’s disease. Astrocytes play a significant role in 
maintaining survival of neurons by supplying antioxidants 
such as glutathione (GSH) to neurons. We previously 
reported that noradrenaline (NA) increased GSH in 
astrocytes. In this study, we investigated the neuroprotective 
effect of NA against H2O2-induced neurotoxicity using the 
mixed cultures of neurons and astrocytes prepared from the 
E17 mouse embryo cortex. We counted the number of NeuN-
positive cells to assess the viability of neurons. Treatment 
with NA (10 ǍM) for 24 h protected neurons against H2O2-
induced death in the mixed cultures, but not in purified 
neuronal cultures. DL-buthionine-[S,R]-sulfoximine, a GSH 
synthesis inhibitor, negated the cytoprotective effect of NA 
in the mixed cultures. MK-571, which inhibits the export 
of GSH from astrocyte mediated by multidrug resistance-
associated protein 1, also prevented the cytoprotective effect 
of NA. These results indicate that NA protects neurons 
against H2O2-induced death by increasing the supply of GSH 
from astrocytes.190
P2-19  Neuronal regulation of 
Schwann cell mitochondrial metabolism 
controls myelination
Daisuke Ino1, Hiroshi Sagara2, Junji Suzuki1, 
Kazunori Kanemaru1, Yohei Okubo1, Masamitsu Iino1
1Dept. Pharmacol., Grad. Sch. Med. Univ. Tokyo, Japan, 2Medical Proteomics 
Laboratory, Institute of Medical Science, Univ. Tokyo, Japan
The formation of myelin around peripheral neurons by 
Schwann cells (SCs) is a highly energy-consuming process, 
and hence mitochondrial energy production is expected 
to be pivotal in myelination. Because intramitochondrial 
Ca2+ concentration regulates the metabolic activity of 
mitochondria, we hypothesized that mitochondrial Ca2+ 
signaling is involved in the development of myelinating SCs. 
Supporting this hypothesis, we found that mitochondrial 
Ca2+ influx via MCU is required for the development of 
myelinating SCs. We also showed that the mitochondrial 
Ca2+ increase in SCs is caused by axon-to-SC signaling 
that involves activity-dependent axonal ATP release and 
subsequent activation of the P2Y2 purinergic receptor 
(P2RY2) in SCs. P2RY2 activation is linked to the production 
of inositol 1,4,5-trisphosphate (IP3), which in turn releases 
Ca2+ through the IP3 receptor on the endoplasmic reticulum 
(ER). Taken together our results indicate that axonal 
activity regulates myelination via axon-derived ATP 
signaling to control the mitochondrial Ca2+ response in SCs.
P2-21  Transformation of 
neuroprotective astrocytes by microglia
Youichi Shinozaki1,2, Kenji Tanaka3, 
Kazuhiro Ikenaka4, Shuichi Koizumi1,2
1Dept. Neuropharmacol., Interdiscp. Grad. Sch. Med. Univ. Yamanashi, 2JST, 
CREST, 3Dept. Neurospychiat, Keio Univ, 4Div Neurobiol Bioinfo, NIPS
Microglia and astrocytes are activated in response to 
brain injury such as brain injury (TBI) with different 
spatiotemporal patterns. However, it is unclear how they 
coordinate together and its pathophysiolgical roles. Here we 
show that astrocytes become neuroprotective phenotype by 
initially activated microglia via P2 receptors. TBI initially 
caused activation of microglia mainly in the injured core 
region, followed by that of astrocytes mainly in the peri-
injured region. Astrocytes became motile and formed a 
scar-like structure. Such astrocytic activation was due 
to down-regulation of P2Y1 receptors, which was induced 
by microglial pro-inflammatory cytokines. Astrocyte-
selective P2Y1 receptor overexpression (astro-P2Y1OE) mice 
counteracted, whilst pharmacological inhibition or astrocyte-
selective P2Y1 knockout (astro-P2Y1KO) mice facilitated the 
astrocytic activation, suggesting necessity and sufficiency 
of control of P2Y1 receptors in the transformation. 
Interestingly, astro-P2Y1OE and astro-P2Y1KO mice were 
more and less vulnerable to TBI, respectively. Taken 
together, the microglia-astrocytes interaction is essential for 
formation of neuroprotective astrocytes, for which purinergic 
signal has an indispensable role.S19P2-20  Regulation of Ca2+ on 
nucleoside transporter in cultured 
astrocytes by oxidative stress
Koh-Ichi Tanaka1,2,3, Nobue Kitanaka2, 
Junichi Kitanaka2, Takako Tukahara3, Tomoaki Sato3, 
Motohiko Takemura2, Akemichi Baba1, 
Nobuyoshi Nishiyama1
1Div. Pharmacol., Dept. Pharm., Sch. Pharm., Hyogo Univ. Health Sci., 2Dept. 
Pharmacol., Hyogo Col. Med., 3Dept. Applied Pharmacol., Kagoshima Univ. 
Grad. Sch. Med & Dent. Sci.
We have found that cultured astrocytes pretreated with 
N6, 2’ -O -dibutyryladenosine 3’,5’-cyclic monophosphate 
(DBcAMP), a permeable analogue of cAMP, but not 
astrocytes pretreated without DBcAMP and neurons, have 
the ability to incorporate thymidine into acid insoluble 
fraction via equilibrative nucleoside transporter 2 (ENT2) 
and concentrative nucleoside transporter (CNT3) at an early 
time (15-30 min) for repair on hydrogen peroxide (H2O2)-
induced DNA injury.
This time we studied the regulation of Ca2+ on nucleoside 
transporter in cultured astrocytes by oxidative stress. H2O2 
increased intracellular Ca2+ for 30 min, continuously. H2O2-
induced thymidine incorporation was suppressed partially in 
the absence of extracellular Ca2+, and completely by BAPTA-
AM, a permeable Ca2+ chelator. It was suppressed by cyclic 
adenosine diphosphate-ribose (cADPR) and increased by 
ruthenium red, and the effect of cADPR was suppressed by 
ruthenium red.
These finding indicate that H2O2-induced thymidine 
incorporation into cultured astrocytes is regulated by Ca2+.
P2-22  Voluntary exercise induces 
neurogenesis in hypothalumus and 
improves homeostatic functions after 
stroke
Atsuko Niwa1, Yasumitsu Akahoshi2, 
Yoshitaka Horiuchi2, Shin-ichi Hamasaki1, 
Takuro Kobori1, Masahiro Nishibori3, 
Hideo Takahashi1
1Dept. Pharmacol., Kinki Univ. Facul. Med., 2Life Sci. Res. Inst., Kinki Univ., 
3Dept. Pharmacol., Okayama Univ., Sch. Med.
Voluntary exercise (EX) has been reported to increase 
neurogenesis and improve neural function in the normal 
and damaged brain. Recent studies have shown that 
neurogenesis occurs in the adult hypothalamus, some of 
which may reflect hypothalamic plasticity in homeostatic 
function. Tanycyte functions as a neural stem cell in 
the adult hypothalamus, suggesting that tanycyte may 
mediate the restoration of homeostasis after stroke. To 
examine this possibility, we compared the proliferation 
and differentiation of hypothalamic cells before and after 
stroke or with and without EX. The study used BrdU and 
neural markers to systematically examine neurogenesis. EX 
improve the energy-balance (body weight, leptin level) and 
survival of stroke-prone SHR (SHRSP). The proliferation 
of tanycytes was enhanced in EX SHRSP compared with 
in sedentary rats before and after stroke. The number 
of newborn cells and their neural differentiation in the 
hypothalamus were also increased in EX SHRSP even after 
stroke. The proliferation of hypothalamic cells after stroke 
was correlated with FGF-2 production. Our results suggest 
that EX relates to the hypothalamic neurogenesis, leading 
to recovery of homeostatic functions in the adult brain after 
stroke.
1
P2-23  Inhibition of NMDA-induced 
alteration of mitochondrial membrane 
potential by treatment of GABAB
receptor agonist
Yoshino Ashida, Nobuyuki Kuramoto
Lab. Toxicol., Fac. of Pharm., Setsunan Univ.
Calcium influx through NMDA receptors is critical 
in synaptic plasticity, whilst massive Calcium influx 
induces neuronal cell death that includes mitochondrial 
depolarization. Several signal transductions modulate 
NMDA receptors gating. GABAB receptors mediate 
inhibitory transmission via suppressing adenylate cyclase. 
We have evaluated correlations between those two 
receptors. Primary cortical neurons were prepared from 
mouse embryo (E15) and neuronal cell death was estimated 
by MTT assay. After exposure to 100 ǍM, but not 1.0 ǍM, 
NMDA, the neuronal cell death was observed, even though 
the Calcium influx was similarly occurred. Mitochondrial 
depolarization was transiently observed by the exposure to 
NMDA in the concentration dependent manner and that was 
suppressed by potent GABAB receptor agonist R-baclofen. 
The transient increase in mitochondrial membrane potential 
was not altered by pretreatment with either forskolin 
or SQ22536. These results suggest that GABAB receptor 
activation modulates intracellular circumstances mediating 
to mitochondrial membrane potential without adenylate 
cyclase but with other signal pathways including activation 
of GPCR mediated potassium channels.
P2-25  Insulin effects on the dentate 
gyrus of streptozotocin-induced “brain 
diabetes” rats
Akiko Shingo1, Shozo Kito2, Toshio Murase1
1Lab. Neurosci., Okinaka Memorial Inst for Med Res, 2IntMed., Chigasaki 
Tokushu-kai Clinic
Previously, we examined the effects of intracerebral 
administration of streptozotocin (STZ) on cognitive 
performance in rats. This STZ-3V-treated rats showed 
significant declines in the MWM task compared to control 
rats. Immunohistochemical analysis revealed decreases in 
pCREB, Akt, somatostatin, insulin receptor, and insulin-
degrading enzyme immunoreactivities and a meaningful 
increase in amyloid beta immunoreactivity, especially 
marked in the crest of the dentate gyrus. An intraventricular 
injection of insulin improved these STZ-induced behavioural 
and immunohistochemical changes.In this studies, Golgi-
COX staining analysis of the granule cell layer neurons of 
the dentate gyrus and spine density counting was done since 
AD is a disease of synaptic failure in the hippocampus.After 
the intracerebral STZ injection, there was the decrease of 
the ratio to which the granule cell layer À lls the space that 
was recovered by intracerebral insulin administration, In 
addition, the STZ-3V-treated rats showed diminished spine 
densities in all the 3 types of spines.It is concluded that in 
the STZ-3V-rats, there are injuries in the primary recipients 
of excitatory input into the granule cell layer through the 
perforant pathway.S1P2-24  Use of a novel optical 
ATP probe for in vivo visualization of 
extracellular ATP wave during cortical 
spreading depression
Kenji Takikawa1, Hiroshi Sekiya1, Kaname Satoh1, 
Nami Kitajima1, Miki Takagi1, Hirokazu Sakamoto2, 
Shigeyuki Namiki2, Toshiko Yamazawa3, 
Kenji Tanaka4, Kenzo Hirose2, Masamitsu Iino1
1Dept. Pharmacol., Univ. Tokyo Grad. Sch. Med., 2Dept. Neurobiol., 
Univ. Tokyo Grad. Sch. Med., 3Dept Mol. Physiol., Jikei Univ. Sch. Med., 
4Neuropsych, Keio Univ. Sch. Med.
Cortical spreading depression (CSD), a slowly propagating 
wave of neuronal depolarization followed by prolonged 
suppression of neuronal activities, is implicated in a number 
of brain disorders such as migraine and stroke. Because 
recent studies suggest that extracellular ATP plays an 
important role in the suppression of neuronal activity in the 
central nervous system, we hypothesized that ATP dynamics 
are involved in neuronal suppression during CSD. To test 
this hypothesis, we visualized cerebral extracellular ATP 
dynamics in vivo . We À rst generated a novel ATP indicator 
(ATP Optical Sensor, ATPOS) utilizing the ǆ-subunit of 
Fo/F1 ATPase conjugated with Cy3. ATPOS changes its 
fluorescence intensity by ~100% upon binding ATP (K d = 
~100 nM). We then immobilized ATPOS in the extracellular 
space of mouse cerebral cortex, and successfully visualized 
a wave-like propagation of extracellular ATP increase at a 
speed of ~2 mm min-1 during CSD. Furthermore, we found 
that the spatiotemporal dynamics of ATP waves were 
similar to those of the CSD-associated decrease in neuronal 
intracellular Ca2+ concentrations. These results suggest that 
ATP plays a key role in the inhibition of neuronal activities 
during CSD.
P2-26  Phospholipase C-related 
catalytically inactive protein (PRIP) 
knockout mice show altered responses 
to propofol
Masaki Hayashiuchi1,2, Tomoya Kitayama1, 
Yosuke Yamawaki1, Mitsugi Okada2, 
Takashi Kanematsu1
1Dept. Cell. & Mol. Pharmacol., Sch of Biomed. Sciences, Hiroshima Univ., 
2Dept. Special Care Dentistry, Hiroshima Univ. Hosp., Hiroshima, Japan
Phospholipase C-related catalytically inactive protein (PRIP) 
is an inositol 1,4,5-trisphosphate binding protein that binds 
to GABAA receptor-associated protein (GABARAP) and ǃ 
subunit of GABAA receptors (GABAA-Rs). We reported that 
PRIP regulates the intracellular transport of  GABAA-Rs by 
regulating the functions of these binding partners. Here, we 
investigated the pharmacological responses of anesthetic 
drugs in Prip  knockout (Prip -KO) mice. Propofol, which 
enhances the function of GABAA-Rs, was intraperitoneally 
injected to Prip -KO and wild-type mice, and latency and 
duration of loss-of-righting reÁ ex were measured. Western 
blot analysis was performed for the determination of 
GABAA-R subunit expression in brain plasma membrane 
fractions. Prip -KO mice showed the reduction of response 
to propofol. The expression of ǃ3 subunit of GABAA-Rs was 
specifically decreased in the brain membrane fractions 
of Prip -KO mice. Since propofol actions correlate with ǃ3 
subunit, the change of GABAA-R subunits on cell surface 
membrane may cause the less reactivity to propofol in 
Prip -KO mice. These data indicate that less expression of 
GABAA-R ǃ3 subunit in Prip -KO brain causes less anesthetic 
effect of propofol.92
P2-27  Analysis of cell migration 
mechanism by addicisn
Mitsushi. J. Ikemoto1,2
1Biomedical Research. Inst., AIST, 2Grad. Sch. of Sci., Toho Univ.
Addicsin has various physiological functions by forming 
hetero-complexes with many factors and participates in 
the development of neurological disorders including drug 
addiction. However, its physiological and pathological 
significance remains largely unknown. Recently, we 
identiÀ ed tomoregulin-1 (TR1) as a novel addicsin-associated 
factor, which regulates in nodal and bone morphogenetic 
protein signaling. To clarify physiological significance of 
the interaction of addicsin with TR1, we have established 
tetracycline-inducible Flp-In T-REx 293 cell that expressed 
addicsin, an addicsin mutant lacking the TR1-binding 
region (addicsin-d), TR1, or a TR1 mutant deleting the 
addicsin-binding region (TR1-d). Wound healing assay 
demonstrated that addicsin-d significantly promoted cell 
migration although addicsin suppressed cell migration. 
Meanwhile, TR1-d, but not TR1, inhibited cell migration. 
Furthermore, GM6001, a matrix metalloproteinase (MMP) 
inhibitor, enhanced the addicsin-inducible inhibitory effect 
on cell migration in a dose-dependent manner. However, 
addicsin-d had no effect of GM6001 on cell migration. These 
data suggest that addicsin controls cell migration by its 
association with TR1 and MMP signaling. Currently, I am 
investigating this molecular mechanism.
P2-29  Roles of LRP1 ligands 
secreted from glia in neuroprotection
Hideki Hayashi, Yuki Ozawa, Bo Yuan, Norio Takagi
Dept. Applied Biochem., Tokyo Univ. Pharm. Life Sci.
Members of low density lipoprotein receptor (LDLr) 
family play important roles in lipid metabolism and 
transport of the central nervous system. It has been 
known that several members of LDLr family not only 
incorporate lipoproteins into cells but also stimulate 
intracellular signaling pathways. Here we demonstrate that 
apolipoprotein E-containing lipoproteins (E-LPs) secreted 
from glia protected central nervous system neurons from 
calcium-dependent and mitochondria-mediated apoptosis 
induced by glutamate. Binding of E-LPs to LDLr-related 
protein-1 (LRP1) suppressed an elevation of intracellular 
calcium ion through the N-methyl-D-aspartate receptor, 
thereby inhibiting apoptosis. On the other hand, alpha2-
macroglobulin (a2M), another ligand for LRP1, also secreted 
from glia competitively blocked the neuroprotective effect 
of E-LPs against glutamate neurotoxicity, and the secretion 
of a2M from glia was inhibited by E-LPs. Since both E-LPs 
and a2M are ligands for LRP1, these À ndings indicate that 
a balance between the LRP1 ligands secreted from glia may 
be important for neuronal survival in the central nervous 
system.S19P2-28  Olmesartan inhibits cultured 
rat aortic smooth muscle cell death 
induced by cyclic mechanical stretch 
through the inhibition of the c-Jun 
N-terminal kinase and p38 signaling 
pathways
Satoyasu Ito, Kentaro Ozawa, Jing Zhao, Yoji Kyotani, 
Kosuke Nagayama, Masanori Yoshizumi
Dept. Pharmacol., Nara Med. Univ.
Acute aortic dissection (AAD) is a life-threating disease. An 
increase in c-Jun N-terminal kinase (JNK) phosphorylation 
and smooth muscle cell (SMC) apoptosis is observed tissues 
in patients with AAD. We investigated the influence of 
cyclic mechanical stretch, which mimics an acute increase 
in blood pressure, on cultured rat aortic SMCs (RASMCs) 
and examined the changes in JNK and p38 phosphorylation. 
Further, we investigated the effect of olmesartan, on 
stretch-induced RASMC death. We found that mechanical 
stretch induced RASMC death in a time-dependent 
manner, which correlated with the phosphorylation of JNK 
and p38. Olmesartan inhibited RASMC death and the 
phosphorylation of JNK and p38. JNK and p38 inhibitors 
reversed stretch-induced RASMC death. These results 
suggest that acute mechanical stretch causes JNK and 
p38 phosphorylation, which may result in SMC death 
leading to aortic dissection. Olmesartan may be used for 
pharmacotherapy to prevent aortic dissection, independent 
of its blood pressure-lowering effect, through its inhibition of 
JNK and p38 phosphorylation.
P2-30  Macelignan protects 
dopaminergic neurons in rat midbrain 
slice cultures through microglial 
alternative activation
Kana Kiyofuji1, Yuki Kurauchi2,3, Hisatsune Akinori2,3, 
Satoshi Mishima4, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ., 4Grad. 
Sch. Biosci Biotech., Chubu Univ.
Parkinson disease is a progressive neurodegenerative 
disorder characterized by selective loss of dopaminergic 
neurons in the midbrain substantia nigra. The etiologies of 
dopaminergic neuron loss involve inflammatory processes 
mediated by locally activated microglia. Microglia bear 
immune function in the central nervous system and exhibit 
two different activation phenotypes, the cytotoxic classical 
activation and cytoprotective alternative activation. Here we 
report that macelignan, a natural compound isolated from 
Myristica fragrans  HOUTT, protected dopaminergic neurons 
in rat midbrain slice cultures challenged by interferon-Ǆ/
lipopolysaccharide. Macelignan was also found to increase 
expression of arginase 1, a marker of microglial alternative 
activation. Concomitant application of an arginase inhibitor 
nor-NOHA abrogated the protective effect of macelignan 
on dopaminergic neurons. The neuroprotective effect of 
macelignan was also abolished by GW9662, a PPARǄ 
antagonist. These results indicate that macelignan protects 
dopaminergic neurons via manipulation of microglial 
activation phenotypes involving PPARǄ activation and 
induction of arginase 1 expression.
3
P2-31  Neuroprotective effects of 
mirtazapine in parkinsonian mice
Ikuko Miyazaki1, Ryo Kikuoka2, Natsuki Kubota1, 
Megumi Maeda1, Daiki Kagawa1, Shinki Murakami1,4, 
Yoshihisa Kitamura2, Masato Asanuma1,3
1Dept. of Brain Sci., Okayama Univ. Grad. Sch. of Med., Dent. and 
Pharmaceut. Sci., 2Dept. of Clinical Pharmacy, Okayama Univ. Grad. Sch. of 
Med., Dent. and Pharmaceut. Sci., 3Dept. of Medical Neurobiology, Okayama 
Univ. Grad. Sch. of Med., Dent. and Pharmaceut. Sci., 4SAIDO Co.
Astrocytes have stronger antioxidative potential than 
neurons and can protect neurons from oxidative stress. 
In our previous report, it is demonstrated that (R)-(+)-
8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT), 
a full  serotonin 1A (5-HT1A) agonist,  upregulates 
antioxidative molecules in the striatal astrocytes to act 
as a neuroprotectant against progressive dopaminergic 
neurodegeneration. Mirtazapine, a noradrenergic and 
specific serotonergic antidepressant (NaSSA), shows 
multiple pharmacological actions such as inhibiting 
presynaptic ǂ2 noradrenaline receptor and selectively 
activating 5-HT1A receptors. In this study, we examined 
neuroprotective effects of mirtazapine in 6-OHDA- injected 
parkinsonian model mice. The reduction of dopaminergic 
neurons on the lesioned side of the substantia nigra in 
parkinsonian mice was ameliorated by repeated injections 
of mirtazapine. Furthermore, mirtazapine administrations 
increased an antioxidative molecule metallothionein in the 
striatal astrocytes. These results suggest that mirtazapine 
exerts neuroprotective effects against neurodegeneration 
by, in part, up-regulation of antioxidative molecules in 
astrocytes.
P2-33  Effect of protein kinase CK2 
on oxidative stress-induced parkin 
activation
Masahiko Watabe1,2, Toshio Nakaki1
1Dept. Pharmacol. Teikyo Univ. Sch. Med., 2Gen. Med. Edu. Res. Center 
(G-MEC), Teikyo Univ.
We investigated how a mitochondrial complex I inhibitor, 
rotenone, causes the formation of a Lewy body using an 
in vitro  model of human dopaminergic SH-SY5Y cells. 
Rotenone induced the formation of intracytoplasmic Lewy 
body-like inclusions (aggresomes) containing phosphorylated 
and tyrosine-nitrated ǂ-synuclein.  In this process, rotenone 
caused an increase in parkin activity.  This increase was 
inhibited by both N-acetyl cysteine and L-NAME, which 
inhibit the reactive oxygen species (ROS) signaling pathway, 
showing rotenone-generated ROS to be involved in parkin 
activity.  Parkin activation was also inhibited by a speciÀ c 
inhibitor of protein kinase CK2, which is a major enzyme 
for ǂ-synuclein phosphorylation.  Rotenone increased the 
levels of CK2 and its increase was suppressed by inhibition 
of the ROS pathway.  Furthermore, in the knockdown cells 
of CK2, rotenone induced cell death without aggresome 
formation.  Our À ndings demonstrate ROS signal-increased 
CK2 to cause parkin activation, thus leading to aggresome 
formation.S1P2-32  Inhibitory effect of DDC, 
a chalcone derived from perilla, on 
aggregation of Į-synuclein
Naoto Kondo1, Yasuhiko Izumi1, Akinori Akaike1,2, 
Toshiaki Kume1
1Dept. Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ, 2Dept. Cell 
Pharmacol., Grad. Sch. Pharm. Sci., Nagoya Univ
The pathology of Parkinson disease is characterized by 
dopaminergic neuronal death and by the aggregation of 
ǂ-synuclein (ǂ-syn). Recent studies suggest that exogenous 
ǂ-syn fibrils act as a seed to prompt the conversion of 
normal ǂ-syn into abnormal species. We have previously 
reported that 2’,3’-dihydroxy-4’,6’-dimethoxychalcone 
(DDC), which was isolated from green perilla as a Nrf2-ARE 
activator, provided cytoprotection against oxidative stress. 
In the present study, we investigate the effect of DDC on 
aggregation of ǂ-syn using human ǂ-syn-overexpressing SH-
SY5Y cells. To obtain ǂ-syn À brils, fresh ǂ-syn solution was 
aged for 5 days with continuous shaking. Treatment of cells 
with aged ǂ-syn reduced the immunoreactivity against the 
C-terminus of ǂ-syn in the cytoplasm. The reduction of the 
immunoreactivity may be attributed to a conformational 
change in C-terminus of ǂ-syn, which promotes the 
aggregation. Thioflavin S assay revealed that fibril 
formation of ǂ-syn was inhibited in the presence of DDC (10-
30 ǍM). Exposure of cells to ǂ-syn aged with DDC (10-30 
ǍM) suppressed the reduction of cytosolic immunoreactivity 
against the C-terminus of ǂ-syn. These results suggest that 
DDC has an antiaggregation activity against ǂ-syn.
P2-34  Tumor necrosis factor-Į
reduces beta-amyloid accumulation 
primarily by lowering cellular prion 
protein levels in a brain endothelial cell 
line
Takuya Watanabe1, Yuki Yasutaka2, 
Junichi Matsumoto2, Koujiro Futagami2, 
Atsushi Yamauchi1, Yasufumi Kataoka1
1Dept. Pharm. Care Health Sci., Fac. Pharm. Sci., Fukuoka Univ., 2Dept. 
Pharm. Health Care Mgt., Fac. Pharm. Sci., Fukuoka Univ.
Disruption of beta-amyloid (Aǃ) transport across the blood-
brain barrier is thought to cause Aǃ accumulation in the 
brain, thus leading to the development of Alzheimer’s 
disease (AD). Although AD patients show increased serum 
tumor necrosis factor-ǂ (TNFǂ) levels, the effect of TNFǂ 
on Aǃ transportation in brain microvascular endothelial 
cells has not been reported. Thus, we examined the effect 
of TNFǂ on the function and expression of Aǃ transport-
related proteins including cellular prion protein (PrPC) 
in the mouse brain microvascular endothelial cell line 
MBEC4. TNFǂ decreased PrPC levels and intracellular 
radiolabeled Aǃ. Similarly, anti-prion protein antibody also 
decreased radiolabeled Aǃ. These results suggest that TNFǂ 
lowers PrPC levels, which in turn, reduces Aǃ in the brain 
endothelium. Our À ndings indicate the possible involvement 
of PrPC in AD pathophysiology and that anti-TNFǂ therapy 
could be a useful strategy to prevent disruption of Aǃ 
transportation across the blood-brain barrier.94
P2-35  The analysis of endosomal 
proteins which specifi cally interact with 
APP-ȕCTF
Nobumasa Takasugi, Runa Araya, Takashi Sakurai
Dept. Pharmacol., Juntendo Univ. Sch. Med.
Alzheimer disease (AD) is a progressive neurodegenerative 
disorder neuropathologically characterized by senile plaques 
(SP) and neuroÀ brillary tangles. Amyloid ǃ peptide (Aǃ) is 
the major component of SP, and produced from sequential 
cleavage of Aǃ precursor proteins (APP) by ǃ-site APP 
cleaving enzyme 1 (BACE1) and Ǆ-secretase. Numerous 
studies support the hypothesis that AD pathology is 
associated with  aggregation of Aǃ in patient brain. However, 
the growing evidence suggests Aǃ independent abnormality 
in AD brain precedes Aǃ deposition. Intriguingly, abnormally 
enlarged neuronal endosomes, which is considered to be 
the reminiscent of the impairment of endosomal-lysosomal 
systems, have been observed in the early phase of AD. 
Further study suggests the accumulation of ǃ-carboxy 
terminal fragment of APP (ǃCTF), which is the byproduct 
of Aǃ, is a causative molecule of endosomal dysfunction. 
However, the mechanisms of ǃCTF accumulation and 
the effects on endosomal-lysosomal systems are largely 
unknown. 
To gain an insight into the molecular mechanisms, we 
screened endosomal proteins that interact with ǃCTF. We 
will report the analysis of the interaction between these 
candidates and ǃCTF, and the impact of the interaction on 
endosomal-lysosomal systems.
P2-37  HSP70 induction by valproic 
acid delays photoreceptor cell death by 
N-methyl-N-nitrosourea
Yoshiki Koriyama
Fac. Pharm. Sci., Suzuka Univ. Med. Sci.
Retinal degenerative diseases (RDs) are a group of 
inherited disease characterized by the loss of photoreceptor 
cells. N-methyl-N-nitrosourea (MNU) -induced retinal 
degeneration model is widely used to study the mechanism 
of these RDs because of its selective photoreceptor cells 
death. As for the cell death mechanism of MNU, calcium-
calpain activation and lipid peroxidation processes are 
involved in initiation of this cell death. Although such 
molecular mechanisms of the MNU-induced cell death have 
been described, the total image of the cell death is still 
obscure. Heat shock protein 70 (HSP70) has been shown 
to function as a chaperon molecule to protect cells against 
environmental and physiological stresses. In this study, 
HSP70 by Varproic acid (VPA) attenuated the photoreceptor 
cell death by MNU through inhibition of apoptotic caspase 
signals. Furthermore, HSP70 was rapidly and calpain-
dependently cleaved after MNU treatment. Therefore, 
HSP70 induction by VPA was dually effective against 
the MNU-induced photoreceptor cells loss for its anti-
apoptotic and supplementary actions. Taken together, the 
data strongly indicate that HSP70 induction is potentially 
effective to RDs such as retinitis pigmentosa and age-related 
macular degeneration.S19P2-36  Deferiprone reduces 
photoreceptor cell damage induced by 
tunicamycin in rat retina
Hiroko Ushikubo, Yuki Kurauchi, Asami Mori, 
Tsutomu Nakahara, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Retinitis pigmentosa (RP) is characterized by progressive 
photoreceptor degeneration, impairment of vision and, 
often, blindness. Endoplasmic reticulum stress is reported 
to lead to photoreceptor degeneration in RP. Generation of 
excessive reactive oxygen species is also reported to cause 
photoreceptor degeneration in RP. Iron is necessary for 
generating hydroxyl radicals by Fenton’s reaction. In the 
present study, we examined the effect of deferiprone, an iron 
chelator, on tunicamycin-induced photoreceptor cell damages 
in the rat retina. Male SD rats of 7 weeks old were subjected 
to intravitreal injection of tunicamycin (0.3 Ǎg/eye). 
Deferiprone (5 nmol/eye) was simultaneously injected with 
tunicamycin. Scotopic electroretinhogram was measured and 
then eyes were enucleated 7 days after intravitreal injection. 
Retinal sections of 5 Ǎm thickness through the optic nerve 
head were prepared. Amplitude of scotopic a- and b-wave 
and thickness of inner and outer segment of the rats treated 
with deferiprone were larger than those of the rats treated 
with the vehicle. These data suggest that deferiprone may be 
good therapeutic candidates for RP caused by endoplasmic 
reticulum stress.
P2-38  Nitric oxide induces neuronal 
cell death by activation of RyR1 through 
S-nitrosylation
Yoshinori Mikami1, Kazunori Kanemaru1, 
Yasuhiro Oda1, Sho Kakizawa2, Hiroki Sugiyama3, 
Kazuki Shibata3, Ryuta Koyama3, Akihiro Ito4, 
Toshiko Yamazawa5, Masahiko Watanabe6, 
Yuji Ikagaya3, Nobuto Saito4, Masamitsu Iino1
1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, 2Dept. Biol. Chem., Grad. Sch. 
Pharmaceu. Sci., Kyoto Univ., 3Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. 
Sci., Univ. Tokyo, 4Dept. Neurosurg., Grad. Sch. Med., Univ. Tokyo, 5Dept. Mol. 
Physiol., Jikei Univ. Sch. Med., 6Dept. Anat., Grad. Sch. Med., Hokkaido Univ.
Nitric oxide (NO) is an important signaling molecule and is 
implicated with neurodegenerative diseases. NO regulates the 
function of various target proteins through S -nitrosylation. 
We recently demonstrated that NO releases Ca2+ from the 
endoplasmic reticulum through S -nitrosylation of the type 
1 ryanodine receptor (RyR1) at Cys-3636. We also showed 
that RyR1 is involved in NO-induced cell death, which is 
significantly milder in RyR1-deficient neurons in culture. 
These results raised the possibility that NO-induced Ca2+ 
release (NICR) is one of the regulatory factors in the NO-
dependent neuronal cell death. Here, we generated a Cys-3636 
to Ala knock-in mutation in the mouse Ryr1locus (Ryr1 C3636A). 
We found that NICR was abolished in primary cultured 
neurons from the Ryr1 C3636A mice, and that NO-induced 
neuronal cell death was milder in the Ryr1 C3636Aneurons 
compared with wild type neurons. Furthermore, kainate-
induced neuronal cell death in the hippocampal CA3 region 
was signiÀ cantly reduced in the Ryr1 C3636A mice. These results 
indicate that NO induces neuronal cell death, at least in part, 
by activation of the RyR1 through S-nitrosylation of Cys-3636. 
Thus, RyR1 may be a therapeutic target for the treatment of 
neurodegenerative diseases.5
P2-39  Pathophysiological activities 
of the “toxic conformer” and the “non-
toxic conformer” of amyloid ȕ-induced
neurotoxicity
Naotaka Izuo1,2, Toshiaki Kume2, Kazuma Murakami3, 
Kazuhiro Irie3, Yasuhiko Izumi2, Akinori Akaike2,4, 
Koutaro Yokote1, Takahiko Shimizu1
1Grad. Sch. Med., Chiba Univ., 2Grad. Sch. Pharm., Kyoto Univ., 3Grad. Sch. 
Agri., Kyoto Univ., 4Grad. Sch. Pharm., Nagoya Univ.
Amyloid ǃ1-42 (Aǃ42) is known to adopt various kinds 
of conformations in Alzheimer’s disease.  Our previous 
physicochemical analysis showed Aǃ42 aggregates contained 
two conformers with turn structure at positions 22-23 
or at positions 25-26.  In this study, we investigated the 
relationship between these conformers and AD pathology. 
E22P-Aǃ42, a mutant peptide with turn structure at 
positions 22-23, showed rapid aggregation and potent 
neurotoxicity against rat neuronal primary culture, while 
G25P-Aǃ42, a mutant with turn structure at positions 25-
26, showed slight aggregation or neurotoxicity.  Therefore, 
we designate the conformer with turn structure at positions 
22-23 as “toxic conformer” of Aǃ42 and that with turn 
at positions 25-26 as “non-toxic conformer”.  Removal of 
the toxic conformer from Wt-Aǃ42 by neutralization with 
the conformationally specific antibody (11A1) completely 
inhibited the neurotoxicity.  Interestingly, G25P-Aǃ42 
inhibited the aggregation and neurotoxicity of Wt-Aǃ42. 
These results suggest that the toxic conformer plays a 
promotive role in Aǃ42-induced neurotoxicity, while the 
non-toxic conformer plays a protective role against the 
neurotoxicity.
P2-41  Molecular properties of 
TMEM240, a causative protein of 
spinocerebellar ataxia type 21
Takahiro Seki1, Masahiro Sato1, Manami Kawahara1, 
Mutsumi Oshima1, Reiho Tsutsumi1, Yuki Kurauchi2,3, 
Akinori Hisatsune2,3, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Spinocerebellar ataxia type 21 (SCA21) is the autosomal 
dominant cerebellar ataxia, characterized by an early-
onset and slowly progressive ataxia. Recently, missense 
and nonsense mutations of TMEM240 (transmembrane 
protein 240) gene have been identiÀ ed as the causative gene 
of SCA21. TMEM240 is predicted as a membrane protein 
with two membrane-spanning domains, and its mRNA is 
ubiquitously expressed throughout brain regions. However, 
its function has never been demonstrated or predicted 
because of its low homology with any other proteins. In the 
present study, we expressed TMEM240 fused with HaloTag 
(TMEM240-HT) in HeLa cells to reveal its cellular functions. 
TMEM240-HT did not localize to the plasma membrane, 
but to large vesicles in cytoplasm. These vesicles colocalized 
with or included GFP-Rab5 and GFP-Rab7, markers of early 
and late endosomes, respectively, suggesting TMEM240 is 
related to endosomal regulation. Next, we examined the 
localization of SCA21 mutants. Although they also localized 
to large vesicles, their size and numbers were reduced. In 
addition, they showed punctate pattern other than vesicles. 
This aberrant localization of SCA21 mutants would affect 
the function of TMEM240 and lead to the pathogenesis of 
SCA21.S19P2-40  Effect of Į1D-adrenoceptor
antagonist on striatal glutamate and 
citrulline levels in methamphetamine-
injected rats
Kazue Kikuchi-Utsumi, Nobuko Matsumura, 
Masahiko Watabe, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
Methamphetamine (METH) causes  dopaminergic 
neurotoxicity possibly through a functional interaction 
between glutamate and nitric oxide (NO) in the striatum. 
We recently revealed that BMY 7378, a selective ǂ1D-
adrenoceptor (AR) antagonist, abolished the METH 
neurotoxicity in rats. This study examined the effects of 
BMY 7378 on the levels of striatal glutamate and citrulline, 
an indirect marker for NO synthesis, in METH-treated 
rats. METH neurotoxicity was evaluated by (1) dopamine 
content, (2) tyrosine hydroxylase (TH) immunoreactivity, 
and (3) extracellular glutamate and citrulline levels in the 
rat striatum. METH caused a decrease in dopamine and TH 
levels.  Pretreatment with prazosin, a nonselective ǂ1-AR 
antagonist, or BMY 7378 prevented the METH neurotoxicity. 
In-vivo  microdialysis analysis revealed that METH led to an 
increase in extracellular glutamate and citrulline levels in 
the striatum, and pretreatment with prazosin or BMY 7378 
abolished the METH-induced increase in glutamate and 
citrulline levels. These results suggest that neuroprotective 
properties of the ǂ1D-AR antagonist are associated with 
reduction in glutamate and NO levels in the striatum.
P2-42  Effects of pharmacological 
chaperons that stabilize the retoromer 
complex on neural differentiation of 
Sandhoff disease model mouse-derived 
iPS cells
Subaru Takada1, Rebecca Cox3, Katsutoshi Kaizu1, 
Yasuhiro Ogawa1, Hitoshi Sakuraba2, 
Gregory A. Petsko3, Kazuhiko Oishi1
1Dept. Pharmacol., Meiji Pharmaceutical Univ., 2Dept. Clin. Genetics, Meiji 
Pharmaceutical Univ., 3Feil Family Brain and Mind Research Institute, Weill 
Cornell Medical College
Sandhoff disease (SD) is a glycosphingolipid storage 
disease that arises from mutationsin the Hexb  gene and 
the resultant deÀ ciency in Ƥ-hexosaminidase activity. This 
deÀ ciency results in aberrant lysosomal accumulation of the 
ganglioside GM2 and related glycolipids, and progressive 
deterioration of the central nervous system. Dysfunctional 
glycolipid storage causes severe neurodegeneration through 
a poorly understood pathogenic mechanism. We have 
generated iPS cells from the Hexb -/- mice, a mouse model 
of SD (SD-iPSC). Although SD-iPSCs could differentiate 
toward a neural lineage, impaired neuronal differentiation 
of SD-iPSCs was observed (Ogawa Y et al., PLoS ONE, 8, 
e55856, 2013). Retromer is a multiprotein complex that 
traffics cargo out of endosomes to the trans-Golgi network 
or to the cell surface. In the present study, effect of R33, 
a small-molecule compound that stabilize the retoromer 
complex, on the impaired differentiation of SD-iPSCs toward 
a neural lineage was investigated. R33 (10-30 uM) reversed 
the impairment of neural differentiation. These results 
suggest that pharmacological chaperons are novel and 
attractive therapeutic candidate for SD.6
P2-43  The neuroprotective effects 
of edaravone in generated spinal motor 
neuron using induced pluripotent stem 
cells derived from a spinal muscular 
atrophy patient
Shiori Ando1,2, Kazuki Ohuchi1,2, Michinori Funato2, 
Tsubasa Kameyama1,2, Yuki Nagahara1, 
Hideo Kaneko2, Masamitsu Shimazawa1, 
Hideaki Hara1
1Dept. of Biofunctional Evaluation, Gifu Pharm. Univ., 2Dept. of Clinical 
Research, National Hospital Organization Nagara Med. Center
Spinal muscular atrophy (SMA) is a hereditary disease 
characterized by spinal motor neuron degeneration. SMA is 
caused by mutation or deÀ ciency of survival motor neuron 
1 (SMN1) gene and subsequent lack of functional SMN 
protein. We previously established induced pluripotent 
stem cells (iPSCs) from an SMA patient (SMA-iPSCs) 
and generated spinal motor neuron which exhibited the 
pathology of SMA. In this study, we investigated the effect 
of edaravone (3-methyl-1-phenyl-2-pyrazolin-5-one), a free 
radical scavenger, in generated spinal motor neuron using 
iPSCs derived from an SMA patient. Edaravone upregulated 
gems, nuclear aggregate structures, in fibroblast taken 
from an SMA patient. Edaravone ameliorated axon damage 
in SMA-iPSCs derived spinal motor neuron. Moreover, 
edaravone suppressed apoptosis in generated spinal motor 
neuron from SMA-iPSCs. On the other hand, SMN mRNA 
was not increased in generated spinal motor neuron from 
SMA-iPSCs by edaravone treatment. These results suggest 
that edaravone shows neuroprotective effect in SMA-iPSCs 
derived spinal motor neuron, suggesting that edaravone is a 
potential agent for SMA treatment.
P2-45  Yokukansankachinpihange 
including Nchinpi effectively improves 
MK801-induced learning and memory 
impairment in mice
Evelyn Gutierrez Rico1, Ning Xu1, Ichiro Kawahata1, 
Hidehiro Ando2, Masaaki Yoshida2, Tohru Yamakuni1
1Dept. Pharmacol., Grad. Sch. Pharm., Tohoku Univ., 2Research Lab., Kotaro 
Pharmaceutical Co., Ltd
We originally found that oral administration of the extract 
from nobiletin-rich Citrus reticulata  peels (Nchinpi), but 
not that of nobiletin effectively restored MK801-induced 
impaired learning and memory in mice. Our recent pilot 
clinical study suggested the possibility that  Nchinpi 
could prevent progression of the cognitive deficits in 
Alzheimer’s disease. Yokukansankachimpihange (YKSCH), 
a combination of Yokukansan (YKS) with Chinpi and Hange, 
or YKS, have been shown to improve memory deficits in 
animal studies, where the doses used were at least 15-fold 
higher than the clinical dose (0.06 or 0.10 g/kg/day). Thus, 
in the present study, we examined whether YKSCH  and 
the Kampo formula containing Nchinpi (YKSNCH) at lower 
doses could restore MK801-induced impaired fear memory 
formation in mice. Both Kampo formulas were given 
orally to mice for 7 days. YKSNCH at a dose of 0.5g/kg/day 
profoundly restored MK801-induced impairment of memory 
acquisition, consolidation and retrieval, and it showed a 
lesser effect at a dose of 0.1 g/kg/day. By contrast, even at 
a dose of 0.5g/kg/day, YKSCH had no such effects. These 
À ndings suggest that the Kampo formula including Nchinpi 
has a potential therapeutic beneÀ t in dementia.S1P2-44  A plausible involvement of 
15-deoxy-ǻ12,14-prostaglandin J2 and 
thromboxane (TX) A2 in the Amyloid 
ȕ-enhanced circling behavior
Tatsurou Yagami, Yasuhiro Yamamoto, Hiromi Koma, 
Eisuke Ohta
Div. Physiol., Fac. Pharmaceut. Sci., Himeji Dokkyo Univ.
Amyloid ǃ protein (Aǃ) deposits are found in the striatum 
of patients with Alzheimer ’s disease (AD) showing 
extrapyramidal motor dysfunction. The amount of 
prostaglandin (PG) D2 and thromboxane (TX) B2 found in 
AD brains is greater than in controls. To test the possibility 
that these PGs impair motor functions in AD patients, 
we evaluated circling behaviors of PG-injected rats. PGD2 
exhibited neurotoxicity via its metabolite, 15-deoxy-Ʀ12,14-
prostaglandin J2 (15d-PGJ2). Since a bioactive TXA2 is 
instable, it is metabolized to a stable TXB2. 15d-PGJ2 or a 
stable TXA2 agonist, U46619, was injected unilaterally into 
the striatum. They increased apomorphine-induced circling 
in an ipsilateral direction, indicating ipsilateral dysfunction 
of dopaminergic nigrostriatal pathways. Unilateral 
injection of Aǃ also enhanced the circling behavior. TXA2 
receptor blockers attenuated U46619- and Aǃ-enhanced 
circling behavior, suggesting that TXA2 contributed to the 
Aǃ-enhanced circling behavior. Since the neurotoxicity of 
15d-PGJ2 was not antagonized by its receptor blockers, 
further studies are required to confirm the involvement of 
15d-PGJ2 in the striatal dysfunction of AD.
P2-46  Morphological changes in 
sciatic nerves and gene expression 
of TRPM8 in dorsal root ganglia after 
treatment with paclitaxel in mice
Shouhei Matsuzaki1, Kenji Honda1, 
Suguru Nakamizo1, Yushuke Hirai1, Shouko Himeno1, 
Masaru Segawa2, Yuichi Ushijima1, Kenichi Mishima1
1Dept. Physiol & Pharmcol., Fukuoka Univ. Fac. Pharmaceu. Sci., 2Dept. Th e 
Cent. Lab., Fac. Med.
Paclitaxel (PTX) is a widely used chemotherapeutic 
agent that has a major dose limiting side-effect of painful 
peripheral neuropathy. However, the pathology and the 
mechanism is still unclear. Therefore, we examined the 
development of PTX-induced neuropathic pain and the 
structural alteration of sensory nerves in mice. Treatment 
with PTX caused the cold and mechanical hypersensitivity. 
PTX also caused up-regulation in transient receptor 
potential (TRP) M8 (TRPM8), but not TRPV1. Moreover, 
PTX caused the degeneration of axons in myelinated À bers of 
dorsal root and the loss of sciatic nerve À bers. Interestingly, 
pre-administration and repeated administration of 
mitochondrial agent, acetyl L-carnitine prevented the loss 
of sciatic À bers, the degenerated axons and the mechanical 
hypersensitivity. These findings suggest that PTX-induced 
degenerated axons in myelinated sensory fibers leads to 
the neuropathy and the mitochondrial dysfunction may be 
involved in the mechanism. These results also suggest that 
the PTX-induced TRPM8 results in the cold hypersensitivity.97
P2-47  SIMPLE mutations in 
CMT type 1C induce aberrant protein 
traffi cking in trans-Golgi network
Yuho Ohno, Yasuhiro Moriwaki, Tomohiro Ishii, 
Yuki Takamura, Hidemi Misawa
Dept Pharmacol., Fac Pharm, Keio Univ.
Charcot-Marie-Tooth disease (CMT) is the most common 
hereditary peripheral neuropathy. Several mutations in 
the Small Integral Membrane Protein of the Lysosome/late 
Endosome (SIMPLE)  gene have recently been identiÀ ed as 
a cause for one in the demyelinating type of CMT (CMT1C). 
SIMPLE is a ubiquitously expressed, 161-amino acid protein 
of unknown function. SIMPLE has a C-terminal cysteine-
rich domain termed SIMPLE like domain (SLD), which 
resembles to FYVE domain. Previous studies reported that 
proteins containing the FYVE domain bind to PtdIns3P 
(PI3P) in cysteine-dependent manner. In the present study, 
we found that SIMPLE speciÀ cally bound to PI4P through 
SLD. Furthermore, Lipid binding assay of SLD anagram 
bodies showed that SIMPLE bound to PI4P in cysteine-
independent manner, and pathogenic mutants found in 
CMT1C patient were important for SIMPLE binding to 
PI4P. We observed SIMPLE was co-localized with PI4P and 
trans-Golgi network (TGN; PI4P-rich organelle) in IMS32 
(immortalized mouse Schwann) cells. Also, sucrose density-
gradient centrifugation revealed co-fractionation of SIMPLE 
with syntaxin-6, a marker for TGN and recycling endosome 
(RE). These results indicate that SIMPLE localize to TGN 
and RE through binding to PI4P.
P2-49  Time-dependent changes 
in the pelvic nerve activity in 
streptozotocin-induced type 1 diabetic 
rats
Fumiko Yamaki, Naohiro Shiki, Takafumi Takazato, 
Satoru Kato, Shizuka Fujisawa, Naoru Uemura, 
Yoshinobu Takata
Dept. Pharmacol. Ohu Univ. Sch. Pharm. Sci.
In the present study, we examined the time-dependent 
changes in the pelvic nerve activity in streptozotocin (STZ, 
65 mg/kg, i.p.)-induced type 1 diabetic rats at 1-2, 4 and 
8 weeks after treatment. Furthermore, we compared the 
alterations of the neuronal activity in diabetic rats with age-
matched control rats. Increment of intravesical pressure 
induced by the electrical stimulation of sacral regions (S2 
- S4, ESS) of the spinal cord was used as an index of the 
neuronal activity. Since the bladder weights of diabetic rats 
significantly increased as compared with control rats, all 
pressure data were normalized with the bladder weights. 
ESS (0.2 - 50 Hz) elicited a frequency-dependent increment 
of intravesical pressure in both diabetic and control rats 
at all weeks-old. The neuronal activity at the stimulatory 
frequencies above 5 Hz gradually and time-dependently 
attenuated in diabetic rats. Moreover, the neuronal activity 
evoked by ESS more than 5 Hz was smaller in all diabetic 
rats than control rats. These À ndings suggest that the pelvic 
nerve activity shows the time-dependent decline in STZ-
induced diabetic rats, which may contribute to diabetic 
bladder dysfunction.S1P2-48  Differentiation of induced 
pluripotent stem cells generated from 
P0-Cre;Z/EG transgenic mice into neural 
crest lineage
Chisato Miyake, Akira Eto, Nana Tsuchida, 
Yasuhiro Ogawa, Kazuhiko Oishi
Dept. Pharmacol., Meiji Pharmaceutical Univ.
Induced pluripotent stem cell (iPSC)-derived neural crest 
(NC) cells are a valuable tool for modeling aspects of NC 
development, including cell fate speciÀ cation, multipotency, 
and migration. Despite this progress, most existing methods 
for in vitro NC cell formation remain relatively inefÀ cient. 
P0 protein is expressed by migrating NC cells during the 
early embryonic period. In the P0-Cre;Z/EG transgenic 
mouse, transient activation of the P0 promoter induces 
Cre-mediated recombination, indelibly tagging NC-derived 
cells with EGFP expression. Therefore, we generated 
iPSCs from a P0-Cre;Z/EG mouse. In the present study, we 
have developed a cell-based differentiation assay to screen 
small-molecule compounds from Tocriscreen Compound 
Library for NC induction. Several compounds including a 
MEK inhibitor (PD0325901) and a FGF receptor inhibitor 
(PD161570) effectively induced differentiation into NC-
derived cells. Addition of the vitamin A-related morphogen 
retinoic acid facilitated PD0325901-inducd differentiation 
in a cooperative manner. These results suggest that the 
regulation of specific pathways including MEK and FGF 
receptor signaling axes is required for NC induction.
P2-50  Menopause transition-
related changes in circadian rhythm of 
autonomic nervous and menopausal 
symptoms
Naoko Kouzuma1, Makie Higuchi2
1Div. Basic Nursing,Kyushu Univ.of Nurs.&S.W., 2Div. Pharmacol.,Kyushu 
Univ.of Nurs.&S.W.
We investigated the relationship between the severity of 
menopausal symptoms and the change of circadian rhythm 
of the autonomic nervous on menopausal status in 91 women 
from 45 to 55 years old. Autonomic nervous activities were 
assessed by power spectral analysis of heart rate variability 
in a whole day ECG using an Activetracer(AC301-
A,GMS). The activities were analyzed by the maximum 
entropy method and the non-linear least squares method 
in combination and obtained circadian periodic change 
patterns. Depending on the menopausal status, subjects 
were divided into 3 groups : pre-(n=45), peri-(n=18) and 
post-menopausal (n=28). In the post-menopausal group, 
parasympathetic function decreased and the sympathetic 
function increased. During the peri-menopausal period, the 
periodic circadian fluctuation was amplified. Furthermore 
symptoms of face Á ushing, copious sweating, insomnia and 
appetite loss tended to be related to higher sympathetic 
activities during the active-day period. These results 
indicate that the abnormalities of the circadian rhythms 
of the autonomic nervous may cause these menopausal 
symptoms.98
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 P2-51  Effects of drugs on cardiac 
function in a dog model of drug-induced 
cardiac hypofunction
Kazuaki Sasaki, Yasuo Nakamura, Tsuyoshi Higuchi, 
Masakazu Imaizumi, Seiichi Katayama, 
Katsuhide Nishi
Dept. Pharmacol., LSI Medience Corporation
Currently, various drugs are used for heart failure; however, 
as there is no other solution but cardiac transplant to 
completely suppress pathological advancement, or to fully 
cure this disease, more effective drugs are in demand. In 
order to discover new drugs, screening with an animal 
model is imperative.In this study, a cardiac hypofunction 
model in dogs was prepared using drugs to induce cardiac 
hypofunction like as hyposystole and by measuring the left 
ventricular pressure of conscious and unrestrained dogs 
with a telemetry system. Milrinone (phosphodiesterase 
inhibitor), a representative heart failure therapeutic drug, 
was administered to the animals following the onset of 
cardiac hypofunction and the cardiac function was conÀ rmed 
to recover. To date, cardiac function in large animals was 
evaluated mainly under anesthesia condition, which may 
have affected the study results. However, this study proved 
the cardiac function can be evaluated in a conscious state, 
which is closer to the biological nature. Moreover, because 
the animal model of drug-induced cardiac hypofunction is 
similar to the state of heart failure, it would be useful to 
evaluate the effectiveness of newly developing heart failure 
therapeutic drugs.
P2-53  Resveratrol improves 
cardiomyopathy in the mdx mouse via 
FoxO transcription factors
Atsushi Kuno, Rio Sebori, Takashi Hayashi, Yoshiyuki 
Horio
Dept. Pharmacol., Sapporo Medical Univ. Sch. Med.
[Background]  We reported that resveratrol (RSV), 
an activator of the deacetylase SIRT1, ameliorates 
cardiomyopathy in the dystrophin-deficient mdx mouse 
(Kuno et al. J Biol Chem. 2013). Since FoxO transcription 
factors (FoxOs) are regulated by SIRT1, we hypothesized 
that FoxOs play roles in protection by RSV.
[Methods and Results]  Mdx mice were divided into 
untreated (RSV0) and RSV-treated (400 mg/kg chow, 
RSV400) groups. RSV treatment was started at 8 weeks old 
(wo), and mice were sacrificed at 65wo. Echocardiography 
(62wo) showed that LV fractional shortening was higher, 
IVS thickness was thinner, and LV dimension was smaller in 
RSV400 than RSV0. Compared with RSV0, cardiac mRNA 
levels of FoxO’s targets including anti-oxidant catalase, 
SOD1, and SOD2 and autophagy-related LC3b and Bnip3 
were signiÀ cantly up-regulated in RSV400. RSV decreased 
cardiac superoxide level determined by dihydroethidium 
staining. Immunoblot showed that cardiac total LC3 protein 
level was rather decreased in RSV400, suggesting promotion 
of autophagic Á ux by RSV. Nuclear FoxO3a level assessed by 
immunostaining was increased in RSV400.
[Conclusion] RSV improves cardiomyopathy in the mdx 
mouse by attenuating oxidative stress and inducing 
autophagy via FoxOs activation.S19P2-52  Cardiovascular effects of 
a novel EP4 receptor agonist ONO-
AE1-329 assessed in the halothane-
anesthetized dogs
Hiroshi Ohara1,2, Atsushi Honda1, Yuji Nakamura1, 
Hiroaki Nomura1, Takuya Kishie1, 
Azjargal Enkhsaikhan1, Xin Cao1, Jun Katagi1, 
Hiroko Izumi-Nakaseko1, Kentaro Ando1, 
Takanori Ikeda2, Atsushi Sugiyama1
1Dept. Pharmacol., Faculty of Med., Toho Univ., 2Div. of Cardiovasc. Med., 
Dept. of Internal Med., Toho Univ., Faculty of Med.
Cardiovascular effects of a novel EP4 receptor agonist ONO-
AE1-329 were assessed in the halothane-anaesthetized dogs
under the continuous monitoring of left ventricular pressure-
volume relationship, which were compared with those
of dopamine, dobutamine and milrinone (n=4-5 for each
treatment).  ONO-AE1-329 was intravenously administered
in doses of 3, 10 and 30 ng/kg over 10 min with a pause of
20 min.  The low dose increased the stroke volume.  The
middle dose increased the cardiac output, left ventricular
end-diastolic volume, ejection fraction, maximum upstroke/
downstroke velocities of the left ventricular pressure and
stroke work besides the enhancement of the low dose-
induced changes.  The high dose increased the heart rate
and Emax, but decreased the end-systolic volume besides
the enhancement of the middle dose-induced changes.
Dopamine (3 Ǎg/kg/min), dobutamine (1 Ǎg/kg/min) and
milrinone (5 Ǎg/kg/min for 10 min followed by 0.5 Ǎg/kg/min)
exerted similar cardiovascular effects except for the change
in the end-diastolic volume or end-systolic volume.  Thus,
ONO-AE1-329 possesses a unique proÀ le that may be useful
for the treatment of left ventricular dysfunction.
P2-54  Mitochondrial fi ssion protein 
(Drp1) is activated in lethal Arg9Cys 
phospholamban mutation
Shunichi Yokoe1,2, Elena Zvaritch2, Olga Sizova2, 
Tetsuaki Miyake3, Allen Teng3, Anthony Gramolini3, 
David MacLennan2, Michio Asahi1
1Dept. of Pharrmacol., Osaka Medical College, 2Univ. of Toronto, Best 
Institute, 3Univ. of Toronto, Dept. of Physiology
An Arg9 to Cys point mutation in phospholamban (PLN) is
the leading cause of dilated cardiomyopathy (DCM) in both
humans and in transgenic mice (TgPLNR9C mice). Here, we
show that COX activity measured in mitochondria isolated
from ventricles of these mice was significantly reduced
compared to WT. At the same time, electron microscopy
showed severe mitochondrial damage in TgPLNR9C mice
hearts. Since PLN is a regulator of the sarco/endo plasmic
reticulum Ca2+-ATPase (SERCA2a), we examined the
translocation of stromal interaction molecule 1 (STIM1) to
speculate Ca2+ store in SR. STIM1 was translocated to the
edge of the R9C cells, indicating a reduction in the size of
the Ca2+ store. This change in the Ca2+ store was associated
with ER stress and changes in the phosphorylation status
of some proteins, including the mitochondrial fission
protein 1 (Drp1). Immunoblotting in cardiomyocytes
showed enhanced dephosphorylation of Drp1 and enhanced
cleavage of caspase-3, associated with mitochondrial
damage in TgPLNR9C mouse hearts. We propose that
the dephosphorylation and activation of Drp1, leading to
enhanced mitochondrial À ssion, may play an important role
in the progression to DCM, triggered by Ca2+ depletion by
R9C mutation in PLN.9
P2-55  Effects of stem cell antigen-
1-positive cardiac progenitor cell 
transplantation on an impairment of 
the mitochondrial respiration after 
myocardial infarction in rats
Tetsuro Marunouchi, Akane Shimura, Mikiko Tsuda, 
Mami Ishihara, Kouichi Tanonaka
Dept. Mol. Cell. Pharmacol., Tokyo Univ. Pharm, Life Sci.
It is hypothesized that an impairment of mitochondrial 
energy-production may lead to the development of heart 
failure (HF) after myocardial infarction (MI). In this 
study, we examined effects of a transplantation of stem 
cell antigen-1 (Sca-1)-positive cardiac progenitor cells 
(CPC) prepared from adult rat heart on the mitochondrial 
energy-producing ability after MI. Sca-1-positive cells were 
prepared by magnetic cell sorting. MI rats were produced by 
ligation of the left ventricular coronary artery. Immediately 
after coronary artery ligation (CAL), approximately 1 
million cells were injected into viable myocardium around 
the infarct area. Eight weeks following CAL, rats without 
CPC transplantation showed signs of chronic HF. The 
oxygen consumption rate (OCR) of cardiac mitochondria in 
rats with HF was reduced. In contrast, the cardiac pump 
function and the mitochondrial OCR were preserved in the 
CAL rat with Sca-1-positive CPC transplantation. These 
results suggest that the transplantation of Sca-1-positive 
CPC into the heart with MI contributes to the preservation 
of mitochondrial function, leading to an improvement of 
cardiac contractile function after MI in rats.
P2-57  Knock-in mouse model of 
hypertrophic cardiomyopathy caused 
by troponin T mutation
Chengkun Du1, Dongyun Zhan1, Sachio Morimoto2, 
Mikiyasu Shirai1
1Dept. of Cardiac Physiol., Natl. Cereb. Cardiovas. Ctr., Suita, Japan, 2Dept. 
of Clin. Pharmacol. Fac. Med. Sci., Kyushu Univ., Fukuoka, Japan
We created knock-in mice with a missense mutation S179F 
in cardiac troponin T (cTnT), which had been found to 
be associated with human hypertrophic cardiomyopathy 
(HCM). Membrane-permeabilized cardiac muscle À bers from 
these mice showed significantly higher Ca2+ sensitivity in 
force generation than those from wild-type mice, while the 
maximum force-generating capabilities being not different 
from wild-type mice. This demonstrated that the mutation 
S179F does have a Ca2+ sensitizing effect in vivo  on force 
generation in cardiac muscle, consistent with previous in 
vitro  reconstitution studies on other HCM-causing cTnT 
mutants. The knock-in mice suffered from sudden death 
frequently, and histological examination of cardiac sections 
showed significant displacement fibrosis, myocardial 
hypertrophy, and myocyte disarray. Echocardiography 
showed that left ventricular (LV) end-diastolic dimension 
was significantly decreased with no changes in ejection 
fraction. In vivo cardiac catheter measurements showed a 
signiÀ cant increase in LVdP/dtmin with no changes in LVdP/
dtmax. These results indicate that the knock-in mouse with 
S179F mutation in cTnT is a useful mouse model of HCM 
closely recapitulating the clinical phenotypes of human 
patients.S20P2-56  Establishment of a coronary 
embolization-induced heart failure 
model in dogs
Yoshizo Fukuda1, Hironobu Ikeda1, Tomoko Nagao1, 
Hiroshi Sakonjo1, Takahiro Nagayama2, 
Kazuya Ikeda2
1NISSEI BILIS Co., Ltd., Shiga Laboratory, 2DAIICHI SANKYO CO., LTD. 
CVM Research Labs.
In this study, we investigated the conditions to develop a 
model of severe heart failure by injecting embolic material, 
containing 60,000 particles per mL (average particle 
size, 100.0 Ǎm), into the coronary arteries (left anterior 
descending [LAD] and left circumflex [LCX] arteries) of 
beagle dogs. All animals were died after injecting 1.5 mL 
of embolic material into both the LAD and LCX arteries, 
and severe heart failure was not established. Heart failure 
characterized by myocardial infarction, thinning of the 
ventricular wall, ventricular dilatation, and the 40% 
reduction of the ejection fraction (EF) were observed in 
animals injected 1.5 mL and 1.0 mL of embolic material 
into both the LAD and LCX arteries, respectively. Thus, 
development of mild and highly-reproducible heart failure 
was conÀ rmed by the injection of embolic material into the 
coronary arteries. Besides, further investigations are needed 
to establish a severe heart failure. To optimize the volume of 
embolic material injected into the LCX artery following the 
injection of 1.5 mL into the LAD artery would be effective.
P2-58  Mechanisms for the 
acceleration of aging-dependent cardiac 
fi brosis by tissue taurine depletion
Takashi Ito1, Yuki Hanahata1, Toshihiro Iwasaku2, 
Shinichi Hirotani2, Tohru Masuyama2, 
Takeshi Tsujino1
1Sch. Pharmacy, Hyogo Univ. Health Sci., 2Hyogo Univ. Med.
Taurine is one of the most abundant free amino acids 
in heart. Tissue taurine depletion causes to dilated 
cardiomyopathy.  We have previously reported that knocking 
out taurine transporter (TauT) in mice led to aging-related 
reduction in cardiac output concomitant with tissue taurine 
depletion. To reveal the mechanism for aging-dependent 
cardiac defect in TauT knockout (TauTKO) mouse, we 
evaluated cardiac fibrosis.  Hearts isolated from old and 
young TauTKO mouse and control littermates were used 
for histological analysis and microarray assay (RNA). 
Picrosirius red stain showed deposition of interstitial 
matrix in hearts of old TauTKO mice, but not of young 
TauTKO mice. Microarray assay revealed an induction in 
profibrotic genes (CTGF, ǂ-SMA, S100A4) both in young 
and old TauTKO hearts.  Moreover, upstream analysis 
by IPA predicted that the activation of the downstream 
of TGF ǃ, such as SMAD3 and ǃ-catenin.  The present 
study illustrated that tissue taurine depletion enhances 
aging-related cardiac À brosis, which may contribute to the 
reduction of cardiac output.  Furthermore, the activation 
of TGF-ǃ downstream or related signaling pathway may 
be involved in the progression of taurine depletion-related 
cardiac À brosis.0
P2-59  The benefi cial effect of 
voluntary exercise on DCM model mice
Masami Sugihara1, Fuminori Odagiri3, 
Takeshi Suzuki3, Takashi Murayama2, 
Takashi Miida1, Hiroyuki Daida3, Takashi Sakurai2, 
Sachio Morimoto4, Nagomi Kurebayashi2
1Dept.Clin.Lab.Medicine.Juntendo Univ. Sch. Med, 2Dept..
Pharmacol.,Juntendo Univ Sch .Med, 3Dept..Cardio.,Juntendo Univ Sch .Med, 
4Dept.Clinical Pharmacol., Fac Med Sci, Kyushu Univ
The beneficial effect of exercise has been well established 
in therapy for heart failure (HF). However, it is unclear 
whether the exercise therapy is also applicable to patients 
with inherited dilated cardiomyopathy (DCM), one of major 
causes of HF, because DCM is associated with high risk of 
sudden death (SD) by lethal arrhythmia. In this study, we 
aim to evaluate effects of voluntary exercise on DCM heart 
using a mouse model of inherited DCM with a mutation 
in cardiac troponin T (ƦK210). Wild type (WT) and DCM 
mice were continuously or intermittently housed with 
free access to a running wheel from 1 month-old. Cardiac 
function was assessed by echocardiography, ECG, and 
histological and biochemical methods. The homozygous 
mice showed enlarged heart, frequent SD with t1/2 of 70 
days, and prolongation of QT interval and action potential 
duration (APD). DCM mice with running exercise showed 
signiÀ cantly improved survival rate and less marked cardiac 
enlargement with dose dependent manner. Furthermore, 
prolongation of QT interval and APD were less marked. The 
mechanisms of the beneÀ cial effects of voluntary exercise on 
cardiac function and electrical remodeling in DCM mice will 
be discussed.
P2-61  Increased thrombin receptor 
activity in monocrotaline-induced 
pulmonary hypertension
Katsuya Hirano1, Yukimitsu Kuwabara2, 
Kohtaro Abe3, Mayumi Hirano2
1Dept. Cardiovasc. Physiol., Fac. Med. Kagawa Univ., 2Dept. Mol. Cardiol., 
Grad. Sch. Med. Sci., Kyushu Univ., 3Dept. Adv. Cardiovasc. Reg. Th era., Grad. 
Sch. Med. Sci., Kyushu Univ.
Pulmonary arterial hypertension (PAH) is associated with 
increased coagulability. Thrombin causes vasoconstriction 
and vascular remodeling by activating its receptor. We 
investigated the role of thrombin receptor in PAH by using 
a model of monocrotaline (MCT)-induced PAH in rats. Three 
weeks after a subcutaneous injection of 60 mg/kg MCT, 
right ventricular (RV) systolic pressure increased to 74±4 
mmHg (n=10), compared to the normal rats (23±3 mmHg, 
n=6). When the isolated lung preparations were perfused 
at a constant flow rate, an infusion of 300 nmol thrombin 
receptor agonist peptide increased PA pressure to 11.8±2.4 
mmHg (n=9) in PAH rats, while it induced little response 
in the normal. The oral administration of 30 mg/kg/day 
atopaxar, a thrombin receptor antagonist, for 3 weeks 
attenuated this increased response of PA pressure. Atopaxar 
also prevented the elevation of RV systolic pressure, the 
development of RV hypertrophy, and the formation of 
medial wall lesions in PAH rats. The survival rate was 
substantially improved by atopaxar treatment. The results 
indicate thrombin receptor activity in pulmonary artery 
increases during MCT-induced PAH. Increased thrombin 
receptor activity is thus useful as a therapeutic target for 
the treatment of PAH.S2P2-60  Effect of methylmercury 
exposure during fetal and lactation 
period on the cardiovascular system in 
mice
Cuong V. Dao, Md. Zahorul Islam, Atsushi Miyamoto, 
Mitsuya Shiraishi
Dept. Vet. Pharm., Joint Faculty of Vet. Med., Kagoshima Univ.
Methylmercury (MeHg) is recognized as one of the most 
hazardous environmental pollutants. We have observed 
that exposure to low concentration of MeHg significantly 
increased blood pressure in adult mice. Since fetal animals 
are highly sensitive to the toxic effects of MeHg, we 
investigated the effects of MeHg exposure during fetal and 
lactation period on the cardiovascular system in mice. The 
pregnant females were exposed to MeHg (0.5 and 5 ppm in 
drinking water) throughout the fetal and lactation period, 
and experiments were performed in their offspring from 
5 to 11 weeks of age (WOA). MeHg exposure significantly 
increased systolic blood pressure in male and female 
offspring at 5-9 WOA and 5 WOA, respectively, compared 
with control mice. On the other hand, heart rates in both 
male and female mice tend to decrease in MeHg-exposed 
mice during 5-11 WOA. In vitro experiment by using 
isolated basilar artery from male mice at 11 WOA showed no 
signiÀ cant difference in response to angiotensin II, U46619 
and Y27632 between MeHg-exposed and control mice. These 
results demonstrated that exposure to low concentration of 
MeHg during fetal and lactation period cause an increase in 
blood pressure in mice.
P2-62  Both warfarin and vitamin 
K stimulate the ectopic calcifi cation 
of human aortic valve interstitial cells 
through binding to pregnane X receptor
Kazuhiko Seya1, Zaiqiang Yu1,2, Anan Nomura1,2, 
Kazuyuki Daitoku2, Shigeru Motomura1, 
Manabu Murakami1, Ikuo Fukuda2, 
Ken-Ichi Furukawa1
1Dept. Pharmacol., Hirosaki Univ. Grad. Sch. Med., 2Dept. Th orac. Cardiovasc. 
Surg., Hirosaki Univ. Grad. Sch. Med.
It has been reported that warfarin induced ectopic 
calc i f i cat ion in  human aort ic  valve .  We recent ly 
demonstrated that not only warfarin but also vitamin K 
accelerated the high phosphate-induced calcification of 
human aortic valve interstitial cells (HAVICs) obtained 
from calciÀ c aortic stenosis (CAS) patients. In this study, it 
was investigated whether warfarin and vitamin K have a 
common receptor for the HAVICs calciÀ cation. HAVICs were 
obtained by collagenase digestion of human aortic valve of 
CAS patients under the informed consent. After HAVICs 
reached conÁ uent, they were further cultured with warfarin 
or vitamin K for 7 days in high phosphate (3.2 mM) ǂ-MEM 
with 10% FBS in the presence of receptor inhibitors. Both 
ketoconazole and coumestrol, inhibitors of pregnane X 
receptor, signiÀ cantly inhibited warfarin (1 ǍM)- or vitamin 
K (10 nM)-induced HAVICs calciÀ cation. Further, both these 
compounds strongly inhibited the gene expression of bone 
morphogenetic protein-2 induced by warfarin or vitamin 
K. These results suggest that both warfarin and vitamin K 
stimulate ectopic HAVICs calciÀ cation through binding to a 
common receptor, pregnane X receptor.01
P2-63  Effect of losartan on agonist-
induced depressor response in 5/6 
nephrectomized rats
Shuhei Kobuchi, Kazuhide Ayajiki
Dept. Pharm., School of Pharm., Hyogo Univ. Health Sci.
We reported that the depressor response caused by 
acetylcholine (ACh) was mediated by endothelium-derived 
hyperpolarizing factor (EDHF) which was inhibited by nitric 
oxide (NO) in anesthetized rats treated with indomethacin. 
The depressor response mediated by EDHF and NO were 
attenuated in the rats 12 weeks after 5/6 nephrectomy. 
In the present study, we examined the effect of losartan 
or hydralazine on endothelial function at 12 weeks after 
5/6 nephrectomy in anesthetized rats (Nx) treated with 
indomethacin. Losartan (200 mg/L/day) or hydralazine (80 
mg/L/day) was given in drinking water. Treatment with 
losartan or hydralazine significantly inhibited increase 
in systolic blood pressure induced by 5/6 nephrectomy. 
Treatment with NG-nitro-L-arginine (L-NA) potentiated 
the response caused by ACh in losartan-treated Nx 
while L-NA failed to affect the response in non-treated 
Nx or hydralazine-treated Nx. In the presence of L-NA, 
The magnitude of ACh-induced response in non-treated 
Nx or hydralazine-treated Nx was smaller than that in 
losartan-treated Nx. These À ndings suggest that functional 
impairment of EDHF and NO after 5/6 nephrectomy is 
prevented by AT1-receptor blockade but not by hydralazine.
P2-65  Controlled-release tablets 
enhance pharmacological effects of 
sasanquasaponin on cardiovascular 
system
Zhong-Fang Lai1, Yu-Zhen Chen1, Tian-Li Zhang1,2, 
Shokei Kim-Mitsuyama1, Nobuo Sakaguchi2
1Dept. Pharmacol. Mol. Th erap., Grad. Sch., Kumamoto Univ., 2Dept. 
Immunology, Grad. Sch., Kumamoto Univ.
Sasanquasaponin(SQS) is an effective component of a 
traditional Chinese herb, Sasanqua camellia oleifera 
ABEL. Here we compared the pharmacological dynamics 
and pharmacological effects on cardiovascular system for 
SQS and its controlled-release tablets of SQS (SQS-S). 
The SQS-Ss were prepared by using SQS as main drugs 
and cornstalk, chitosan or cornstalk powder as the drug-
accessories. Then, the release rate, light stability, wet 
stability, thermal stability and median lethal dose of SQS 
and SQS-S were studied, respectively. And the anti-high 
temperature and moistureproof measures are required 
in production, packaging, transportation and storage 
of SQS-S. The toxicity of the SQS-S is significant lower 
than that of SQS. And more, protective effects of SQS-S 
on cardiovascular system including its anti-arrhythmia, 
antihypertensive effects were also much stronger and stable 
than that of SQS. Our results indicated that the release rate 
of SQS-S can be controlled by controlling the particle size of 
accessories following Higuchi equation. Conclusions: SQS-S 
prepared by mixing SQS and its additives can decrease side 
effects of SQS and enhance the pharmacologic effects, is a 
useful candidate for new cardiovascular drug developments.S2P2-64  Effect of in vivo exposure of 
low concentration of methylmercury on 
the cardiovascular system in adult mice
Md. Zahorul Islam, Cuong V. Dao, Mitsuya Shiraishi, 
Atsushi Miyamoto
Dept. Vet. Pharm., Joint Faculty of Vet. Med., Kagoshima Univ.
Increased  r i sk  o f  card iovascu lar  d i seases  a f t e r 
methylmercury (MeHg) exposure has been suggested. 
Previously, we found that high concentration (40 ppm) 
of exposure of MeHg affect blood pressure and vascular 
reactivity in adult mice. Since, environmental MeHg is 
present at low concentration, we investigate whether in vivo 
exposure of low concentration and longer duration of MeHg 
affects blood pressure. Male and female mice were exposed 
to MeHg (0, 0.5 and 5.0 ppm) in drinking water for 120 days. 
Blood pressure and heart rate was measured in conscious 
mice by an indirect tail-cuff method. Exposure to MeHg 
significantly increased systolic and mean blood pressure 
from 30 days after exposure in adult mice compared with 
those in control mice. Blood pressure continued increasing 
until day 90 then it became stable and persists until 120 
days. Although MeHg did not affect signiÀ cantly but there 
is a slightly decreased heart rate in MeHg exposed group. 
Interestingly, MeHg had no significant effect on blood 
pressure and heart rate in female adult mice.  These results 
suggest that even in the low concentration of MeHg could 
affect the cardiovascular system without any visible clinical 
effect.
P2-66  Another pathway to produce 
H2S
Norihiro Shibuya1, Shin Koike2, Makiko Tanaka1, 
Mari Ishigami-Yuasa1, Yuka Kimura1, 
Yuki Ogasawara2, Kiyoshi Fukui3, 
Noriyuki Nagahara4, Hideo Kimura1
1Dept. Mol. Pharm., Natl. Inst. Neurosci., NCNP, 2Dept. Anal. Chem., Meiji 
Pharm. Univ., 3Inst. Enzyme Res., Univ. of Tokushima, 4Isotope Res. Center, 
Nippon Med. Sch.
Hydrogen sulÀ de (H2S) has been recognized as a signaling 
molecule as well as a cytoprotectant. It has been previously 
shown that H2S is produced from cysteine by pyridoxal 5’ 
phosphate (PLP)-dependent cystathionine ǃ-synthase (CBS) 
and cystathionine Ǆ-lyase (CSE). We have previously shown 
that 3-mercaptopyruvate sulfurtransferase (3MST) produces 
H2S from 3-mercaptopyruvate, which is provided from 
cysteine by PLP-dependent cysteine aminotransferase (CAT). 
However, the existence of the other pathway was not known. 
We recently found that brain homogenates of mice produce 
H2S, even in the presence of hydroxylamine, an inhibitor of 
PLP-dependent enzymes, indicating the presence of another 
H2S-producing enzyme. The production of H2S by the PLP-
independent enzyme has characteristics different from that 
PLP-dependent enzymes in its optimal pH and the stability 
against the freeze and thaw procedure. In addition, the 
PLP-independent H2S-producing activity is localized to the 
cerebellum and the kidney. The present study presents a 
novel metabolic pathway of H2S production and provides a 
new insight into the regulation of the levels of this bioactive 
molecule.02
P2-67  Functional regulation of the 
urinary bladder in adult rats
Azuki Sakai1, Erina Konno1, Asaki Takanashi2, 
Yumi Katano1, Akira Ishihata1
1Dept. Nursing., Yamagata Univ. Sch. Med., 2Dept. Nursing., Jyuntendo Univ. 
Sch. Med.
Overactive bladder (OAB) shows lower urinary tract 
symptoms such as urinary frequency and incontience. The 
treatment of OAB are anti-cholinergic drugs. In general, the 
effect of that decreases in the elderly, because of increase 
of the atropine resistance contraction (ARC). However 
consideration at adult rats is insufficient. In addition 
relaxant action in bladder in rats were reported to reduce 
with age. In this study, we investigated whether atropine-
resistant contraction altered in adult, wheter relaxation 
function of the bladder reduced in. Contractile responses to 
KCl, and electrical field stimulation (EFS) were measured 
by using the isolated bladder smooth muscle. EFS-induced 
contractions were recorded after repetitive stimulation with 
ƣ, Ƥ -methylene ATP in presence of atropine. In addition, 
concentration-response curves were generated for relaxation 
by isoproterenol in pre-contraction with Ach at presence of 
physostigmine. ARC was increased with age, but relaxation 
was not altered.
P2-69  Protective effects of NCX 
inhibitors against Vitamin D-induced 
hypercalcemia in mice
Hideaki Tagashira, Satomi Kita, Yusuke Gotoh, 
Asahi Nagata, Takahiro Iwamoto
Dept. Pharmacol., Facul. Med., Fukuoka Univ
The Na+/Ca2+ exchanger is a bidirectional transporter 
that plays an important role in maintaining cellular 
Ca2+ homeostasis. NCX1 and NCX2 isoforms of Na+/Ca2+ 
exchanger are expressed in the distal nephron. Recently, 
we found that NCX inhibitors, especially NCX2-selective 
inhibitors, caused a dose-dependent natriuresis and in a 
higher dose, moreover, hypercalciuria. Consistently, NCX2-
heterozygote knockout mice exhibited moderate natriuresis 
and hypercalciuria, whereas NCX1-heterozygote knockout 
mice possessed almost normal renal function similar to 
wild-type mice. Thus, functional inhibition of NCX2 caused 
hypercalciuria, suggesting that the functional significance 
of NCX2 in Ca2+ reabsorption of the kidney. The aim of 
this study is to investigate the protective effects of NCX 
inhibitors against hypercalcemia. To develop a murine 
model of hypercalcemia, Vitamin D (cholecalciferol) was 
orally administered to C57BL/6J mice for three days. We 
À rst examined the therapeutic effects of NCX inhibitors on 
Vitamin D-induce hypercalcemia. Furthermore, we used 
NCX1- and NCX2-heterozygote knockout mice to determine 
the roles of NCX isoforms in abnormal calcium metabolism.S20P2-68  Sustained inhibitory effects 
of distigmine bromide (Dis) on the 
acetylcholinesterase (AChE) activity 
account for its long-lasting potentiation 
of urinary bladder (UB) contractile 
functions
Yoshio Tanaka, Keisuke Obara, Daisuke Chino
Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci.
Dis is a reversible AChE inhibitor and one of its clinical 
appl icat ions  is  detrusor  underact iv ity.  The most 
characteristic pharmacological feature of Dis is that its 
potentiating effect on UB motility function is long-lasting. 
Although the details underlying this aspect of Dis are still not 
clarified, we have a hypothesis at present the long-lasting 
potentiating action of Dis is attributable to its strong binding 
to AChE based on the following evidence. 1) Enhancement 
by Dis of ACh-induced contraction of the isolated UB 
preparations lasts more than 12 hrs after Dis washing 
out. 2) Dis is able to significantly augment the bladder 
emptying pressure with inhibiting UB and blood AChE 
activities even after the most of its plasma concentrations 
substantively disappear. In the present study, we examined 
the adequacy of this hypothesis using recombinant human 
AChE and found that its activity was sustainably inhibited 
by Dis over 48 hrs even after its washing out. The present 
À nding indicates that Dis is strongly captured by UB AChE 
to produce a hardly-dissociable characteristic complex with 
AChE, which may partly explain its long-lasting feature.
P2-70  Effect of unilateral ureteral 
obstruction on compensatory renal 
hypertrophy in mice
Shohei Hamano, Kazuki Nakamura, 
Masahiro Shinohara, Naho Takahashi, 
Shigeyoshi Honma, Makoto Yoshida
Dept. Pathophysiol., Fac. Pharmacy, Takasaki University of Health and 
welfare
The mechanism of unilateral ureteral obstruction (UUO)-
induced compensatory renal hypertrophy is not fully 
understood. In this study, we investigated the effect of UUO 
on contralateral kidney in mice. The length and weight of 
contralateral kidney were significantly increased in UUO 
mice group compared to sham-operated mice group. Level 
of À brosis area detected by Masson trichrome-staining and 
TGF-ǃ mRNA were significantly increased by UUO. IGF-
1, SOD-1 and SOD-2 mRNA were significantly decreased 
by UUO. The phosphorylation of Akt was significantly 
increased by UUO. Collectively, these results suggest that 
UUO-induced compensatory renal hypertrophy may related 
to renal fibrosis, reactive oxygen production and IGF-
mediated phosphorylation of Akt.3
P2-71  GABA signaling through 
GABAB receptor may regulate AQP2 
function in renal collecting Duct
Kozue Takano1, Junichi Yatabe1,2,3, Midori Yatabe1,3, 
Tsuyoshi Watanabe3, Junko Kimura1
1Dept. Pharmacol., Fukushima Med. Univ. Sch. Med., 2Dept. CKD Initiatives, 
Fukushima Med. Univ. Sch. Med., 3Dept. Nephrol., Hypertens., Diabetol., 
Endo. and Metabo., Fukushima Med. Univ. Sch. Med.
(Background) GABA administration induces water diuresis, 
but its mechanism is unknown. In this study, we examined 
if GABAB receptor signal inhibits AQP2 function.  
(Methods) To identify the localization of GABAB receptor, 
renal cortices of WKY rats were used for IHC. Expression 
levels of GABAB receptor R1 and R2 subtype mRNAs in 
MDCK cells were examined by RT-PCR. Cyclic AMP assay 
was also performed under treatments with test compounds.
(Results) GABAB receptor R1 stained mainly in the 
arterioles and glomeruli. R2 showed strong signal in the 
collecting duct. Costaining of R2 and AQP2 was observed 
on the apical side of principal cells. In MDCK cells, R1 
and R2 mRNAs were expressed. The cAMP assay revealed 
that GABA tended to suppress cAMP stimulated by AVP. 
Additionally, GABAB receptor agonist baclofen signiÀ cantly 
inhibited cAMP production pre-activated by forskolin (n=5, 
67±26%, mean±SD, p<0.05).  
(Conclusions) These findings indicate the possibility that 
GABA signaling via GABAB receptor may inhibit the 
production of cAMP in the renal collecting duct and suppress 
the translocation of AQP2. This may be the mechanism of 
GABA-induced diuresis. Further study of GABA function 
in kidney may elucidate novel regulatory mechanism of 
diuresis.
P2-73  Hypoxia-inducible factor-1Į
participates in induction of apoptosis in 
renal reperfusion injury
Reina Kishibuchi1, Yoshitaka Kihira1, 
Kunihisa Yamaguchi2, Yuki Izawa-Ishizawa1, 
Keisuke Ishizawa3, Yasumasa Ikeda1, Shuuhei Tomita4, 
Koichiro Tsuchiya5, Toshiaki Tamaki1
1Dept. Pharmacol., Inst. HBS., Univ. Tokushima Grad. Sch., 2Dept. Med. 
Urology., Inst. HBS., Univ. Tokushima Grad. Sch., 3Dept. Clin. Pharm., Inst. 
HBS., Univ. Tokushima Grad. Sch., 4Dept. Clin. Pharm., Inst. HBS., Univ. Tottori 
Grad. Sch., 5Dept. Med. Pharmacol., Inst. HBS., Univ. Tokushima Grad. Sch.
Renal ischemic reperfusion injury (IRI) is caused loss of 
body Á uid and circulatory failure, leading to dysfunction of 
glomerular À ltration. Since, hypoxia-inducible factor (HIF)-
1a accumulated in renal tubules in IRI, the role of HIF-1a in 
IRI was investigated by using HIF-1a hetero knockout (hKO) 
mice.
To perform IRI, the right kidney was cut and the left renal 
vessels was clamped for 45 min. After 24 h of reperfusion, 
blood was collected, and the kidneys were harvested.
Serum creatinine values after IRI were significantly 
increased in hKO mice than in WT mice. HE staining 
showed that renal damage is significantly severe in 
hKO mice than in WT mice.  TUNEL staining and 
immunostaining of Ki67, showed that increase of apoptosis 
and decrease of growing cells in the hKO kidney. These 
results indicate that HIF-1a is involved in the recovery from 
IRI. Next, we investigated the differences of gene expression 
in IRI between WT and hKO mice with microarray. The 
result showed that cation transport regulator-like protein 1 
(CHAC1), an apoptosis inducer, downregulated in hKO mice. 
Immunostaining for CHAC1 observed expression of CHAC1 
in renal tubules. Therefore, regulation of CHAC1 by HIF-1a 
in renal tubules is a cause for the recovery from IRI.S20P2-72  HGF accelerates the 
serine44-phosphorylation and cell 
surface translocation of ROMK channel 
in rat kidney cells
Takashi Kato, Akihiko Ito
Dept. Pathol., Med., Kinki Univ.
Potassium homeostasis is maintained by the activities of 
channels in renal tubular cells. Renal outer medullary 
potassium channel (ROMK, Kir1.1) is thought to be the 
major route for potassium transport into the tubule lumen 
and constitute an eventually regulated component of 
potassium secretary machinery in kidney. HGF exerts 
multiple biological activities and plays important roles in 
kidneys, especially on maintaining renal homeostasis by 
mitogenic and anti-apoptotic activities. However, it is well 
known whether HGF plays roles on the ion homeostasis 
regulated by kidneys. Therefore, we focused on the 
modulation of HGF for ROMK1 activity in rat normal kidney 
cells (NRK-52E). HGF could not change the expression of 
ROMK1 in NRK-52E cells, but lead into the increased Ser-
44 phosphorylation of ROMK1 analyzed by western blotting 
and immunofluorescence study. Moreover, phosphorylation 
of serine-44 increases functional channel density by 
recruiting on the plasma membrane. Thus, HGF induced the 
translocation of ROMK1 into the plasma membrane in NRK-
52E cells. In the present study, we report the possibility that 
HGF regulate the potassium level in kidneys by modiÀ cation 
of ROMK1 channel through Ser-44 phosphorylation.
P2-74  Anti-infl ammatory actions of 
dipeptidyl peptidase-4 inhibitors in the 
non-diabetic rat Thy-1 nephritis model
Yoshiki Higashijima, Tetsuhiro Tanaka, 
Junna Yamaguchi, Shinji Tanaka, Masaomi Nangaku
Div. Nephrol/Endocrinol., Tokyo Univ. Sch. Med.
Dipeptidyl peptidase-4 (DPP-4) is an enzyme that 
inactivates incretin hormone, glucagon-like peptide-1 
(GLP-1) capable of stimulating insulin secretion. DPP-
4 inhibitor has been widely used for the treatment of type 
2 diabetes. DPP-4 inhibitor exerts renoprotective effects 
against various models of diabetic kidney disease. In this 
study, we examined the effect of DPP-4 inhibitors in the 
non-diabetic rat Thy-1 nephritis model. DPP-4 inhibitor, 
alogliptin signiÀ cantly reduced the number of CD68-positive 
inflammatory macrophages in the kidney, which was 
associated with a non-significant tendency to ameliorate 
glomerular injury and reduce proteinuria. Another DPP-
4 inhibitor, anagliptin and a GLP-1 analogue, exendin-4 
similarly reduced CD68-positive macrophage infiltration. 
Furthermore, Boyden chamber assays using peritoneal 
macrophages revealed that exendin-4, but not alogliptin, 
dose-dependently reduced monocyte chemotactic protein-1-
stimulated macrophage inÀ ltration. These data suggest that 
DPP-4 inhibitors reduced macrophage infiltration directly 
via GLP-1-dependent pathway in the rat Thy-1 model and 
indicate that the control of inÁ ammation by DPP-4 inhibitor 
are useful for the treatment of non-diabetic kidney diseases.4
P2-75  Inhibition of the organic 
cation transporter2 function by green 
tea catechins
Chaliya Jaiyen1,2, Promsuk Jutabha1, 
Chutima Srimaroeng2, Naohiko Anzai1
1Dept. Pharmacol. Toxicol. , Dokkyo Medical Univ. Sch. Med., 2Dept. Physiol., 
Fac. of Med., Chiang Mai Univ.
Green tea extract and its constituents have exerted 
several biological activities. According to the several 
advantages of green tea catechins, it is recently utilized 
as dietary supplement. The previous study had shown 
that green tea extract (GT) and epigallocatechin-3-gallate 
(EGCG) increased a typical cationic compound, 1-methyl-
4-phenylpyridinium (MPP+), transport into intestinal 
Caco-2 cells. However, the direct interaction of green tea 
catechins with organic cation transporters (OCTs) has not 
yet been investigated. The present study was to evaluate the 
interaction of green tea catechins with a major basolateral 
OCT in kidney, OCT2, using intact rat renal cortical tissues 
and the second segment of renal proximal tubule (S2) cells 
stably expressing human or rat OCT2 (S2-h,rOCT2) as study 
model. GT and epicatechin-3-gallate (ECG) inhibited OCT2-
mediated MPP+ transport with IC50 values higher than 1 
mg/ml and 1 mM, respectively, which quite higher than the 
plasma concentration of catechins in daily tea consumption. 
In addition, this GT inhibitory effect was not due to 
equivalent catechins compositions. Thus, consumption of 
green tea beverage or catechins might not interfere with 
therapeutic organic cationic drugs that secreted via OCT2 in 
kidney.
P2-77  Sex difference in protective 
effect of endothelin receptor antagonist 
on ischemia/reperfusion-induced acute 
kidney injury
Ryosuke Tanaka, Ayaka Horiuchi, Aya Matsumoto, 
Yuri Abumi, Mamoru Ohkita, Yasuo Matsumura
Lab. Pathol. and Mol. Pharmacol., Osaka Univ. Pharmaceut. Sci.
Endothelin (ET)-1/ETA receptor system has been shown 
to play an important role in the pathogenesis of ischemia/
reperfusion-induced acute kidney injury (IAKI). In IAKI of 
rodent models, there are consistent À ndings that females are 
more resistant to the renal injury than males. In the present 
study, we examined the effects of ABT-627, a selective 
ETA receptor antagonist, on IAKI, using male and female 
Sprague-Dawley rats. IAKI was achieved by clamping the 
left renal artery and vein for 45 min followed by reperfusion, 
2 weeks after contralateral nephrectomy. Renal dysfunction 
and histological damage were observed 1 day after 
reperfusion in both male and female rats, although these 
renal injuries were more marked in male rats than in female 
rats. Intravenous bolus injection of ABT-627 (1 mg/kg) 5 min 
before ischemia markedly attenuated IAKI in male rats, but 
not in females. The sex difference in IAKI was abolished 
by ovariectomy and ABT-627 administration attenuated 
IAKI in ovariectomized female rats. These À ndings suggest 
that ET-1/ETA receptor system is contributive to the sex 
difference in the pathogenesis of IAKI.S2P2-76  Sepsis accelerates cell cycle 
transition of proximal tubules in the 
ultra-early phase as a compensative 
system
Daisuke Nakano, Akira Nishiyama
Dept. Pharmacol., Kagawa Univ.
Acute renal tubular necrosis is a well-known pathological 
change in acute kidney injury (AKI). The death of tubular 
cells stimulates the proliferation of neighboring survived 
tubular cells to recover total tubular function. However, 
recent studies revealed that AKI concomitant with sepsis 
does not show characteristic tubular cell death. It has 
not been examined whether septic AKI accelerates cell 
proliferation or not. In the present study, we examined 
the time-course changes in tubular cell proliferation after 
sepsis. Fucci mice (8 weeks old) that express mCherry at 
G1 phase showed decrease in the numbers of G1-phase 
cell in the ultra-early phase (-2h) of sepsis. The rapid cell 
cycle transition was conÀ rmed by Ki67 or tyrosine analogue 
staining only in young mice (-12 weeks), not in old mice (8-
14 months). Etoposide, an anti-cancer drug, abolished the 
increase in proliferation in young mice. Importantly, old 
mice or etoposide-treated young mice showed severer AKI 
than young mice did. These results indicate the tubular cell 
proliferation without signiÀ cant cell death in sepsis, possibly 
as a compensative mechanism against the development of 
AKI. The cell senescence might disrupt this mechanism and 
increase the AKI risk.
P2-78  Pathogenic activation of 
TRPC6 channel associated with familial 
focal segmental glomerulosclerosis 
(FSGS) mutations may be counteracted 
by the cGMP/PKG pathway through 
interaction with actin cytoskeleton
Jun Ichikawa, Ryuji Inoue
Dept. Physiol., Fukuoka Univ. Sch. Med.
TRPC6 channel mutations in podocytes induce proteinuria 
resulting in a progressive kidney failure, FSGS. We 
studied the abnormal functionality of murine FSGS-related 
TRPC6 mutations near the N-terminal ankyrin repeats 
in heterologous expression system with Ca2+ imaging 
and patch clamp techniques. These mutations enhanced 
receptor responses to carbachol, whereas showed various 
mechanosensitivity. These changes were abolished by 
cytochalasin D which disrupted the cytoskeletal actin 
filaments. Coimmunoprecipitation experiments indicated 
that physical interaction between actin and wild-type 
TRPC6 protein was enhanced by receptor and mechanical 
stimulations. Pretreatment with 8Br-cGMP, an analogue 
of cGMP which has been reported to negatively regulate 
wild-type TRPC6 channel via PKG activation, attenuated 
both the receptor and mechanical responses of FSGS 
mutants and their interactions with the actin cytoskeleton. 
It is thus speculated that activation of the cGMP-PKG 
pathway may counteract the abnormal activities of FSGS 
mutants, whereby to protect podocytes from degeneration by 
mitigating excessive Ca2+ inÁ ux through TRPC6 channel.05
P2-79  The effect of histidine rich 
glycoprotein on fl ow and adhesion of 
neutrophils in microvessels in septic 
condition
Hidenori Wake1, Shuji Mori2, Hideo Takahashi3, 
Keyue Liu1, Kiyoshi Teshigawara1, 
Masahiro Nishibori1
1Dept. Pharmacol., Okayama Univ. Sch. Med., Dent. & Pharm. Sci., 2Shujitsu 
Univ. Sch. Pharm., 3Dept. Pharmacol., Kinki Univ. Sch. Med.
Our recent  studies  showed that  plasma levels  of 
HRG decreased significantly in CLP sepsis mice, and 
supplementary treatment with human HRG dramatically 
improved the survival rate of CLP mice associated with 
the inhibition of inflammatory responses in the lung. 
Moreover HRG kept circulating neutrophils quiescent 
morphologically and functionally. In this study, we examined 
the effect of HRG on the flow and adhesion of neutrophils 
in mouse intestinal peritoneal vessels and through artiÀ cial 
microcapillaries. In vivo imaging of circulating neutrophils 
showed that the spherical shape of neutrophils circulated in 
sham mice. In contrast, a lot of deformed neutrophils were 
attached to vascular endothelial cells in CLP mice. HRG-
treated mice had markedly fewer neutrophils attached to 
endothelial cells venules compared with control CLP mice. 
The passage of puriÀ ed neutrophils through microcapillaries 
was evaluated by a MC-FAN under different conditions. 
Neutrophils treated with HRG can pass microcapillaries 
more easily than can other treatment groups. These results 
suggested that the neutrophil shape induced by HRG should 
be suitable for their passage through the capillary vessels 
and for maintaining rheological stability.
P2-81  Cross-talk between G 
protein-coupled purinergic receptors in 
regulation of platelet function
Tokiko Suzuki, Naomi Okuda, Asuka Mogi, 
Hironobu Yoshida, Takahiro Moriya
Dept. Cell. Signal., Grad. Sch. Pharm. Sci., Tohoku Univ.
ADP acts as an important activator of platelet function 
via two G protein-coupled purinergic receptors, P2Y1R and 
P2Y12R. In contrast, adenosine inhibits platelet activation 
via Gs-coupled A2AR. In the last study, we reported hetero-
oligomerization of P2Y1R, P2Y12R and A2AR in human 
platelets. The functional interaction of these receptors in 
platelet was, however, still unclear. In the present study, 
we examined the cross-talk between these receptors in 
regulation of platelet function. We found that P2Y1R 
agonist-evoked Ca2+ signaling was significantly inhibited 
by the co-treatment with A2AR selective antagonist both 
in human platelets and HEK293T cells endogenously 
expressing all these receptors. This inhibitory effect of A2AR 
selective antagonist on P2Y1R-mediated  Ca2+ signaling 
required the expression of A2AR. On the other hand, P2Y12R 
selective antagonist did not inÁ uence P2Y1R-mediated Ca2+ 
signaling in platelets. Contrary to our expectations, but 
interestingly, P2Y1R agonist-evoked platelet shape change 
was not affected by A2AR antagonist but inhibited by P2Y12R 
antagonist. These results suggest the functional interactions 
occur either between P2Y1R and A2AR, or between P2Y1R 
and P2Y12R in the regulation of platelet function.S2P2-80  Enhancement of skin blood 
fl ow after the application of carbon 
dioxide-containing sheets to the skin
Yoshinao Nagashima, Masataka Majima
Dept. Pharmacol., Kitasato Univ. Sch. Med.
Objective: Skin microcirculation dynamics after the 
application of carbon dioxide-containing sheets (CO2 sheets) 
to the mouse dorsal skin were examined.Methods: 1) Skin 
blood Á ow in C57BL/6 wild-type (WT) mice under isoÁ urane 
anesthesia was measured using a laser speckle Á owgraphy 
after the application of CO2 sheets (0, 250, 500, 750, and 
1,000 ppm in solvent) to the dorsal skin . Also, skin blood 
Á ow was measured 2) with pre-treatment of the intravenous 
administration of a CGRP antagonist, CGRP8-37, and 3) 
in RAMP1-knockout (RAMP1-/-) mice (deficient in CGRP 
receptor), after the application of CO2 sheets.Results: 
When carbon dioxide content changed, the CO2 sheets dose-
dependently increased dorsal skin blood Á ow. Pre-treatment 
with CGRP8-37 significantly inhibited the increased skin 
blood Á ow after the application of CO2 sheets. RAMP1-/- mice 
showed suppression of the increased skin blood flow after 
the application of CO2 sheets compared to C57BL/6 WT 
mice. Conclusions: The application of CO2 sheets to the skin 
increased the skin blood flow. It is suggested that CGRP 
may be involved in the increased skin blood Á ow after the 
application of CO2 sheets. The sheets are considered useful 
for improving skin microcirculation.
P2-82  Involvement in proliferation 
of serotonin that is synthesized in 
pancreatic &betacells during pregnancy
Yukiko Toyofuku
Department of Molecular Pharmacology, National Institute of Neuroscience, 
NCNP
Aims: During pregnancy, pancreatic islets undergo 
structural and functional changes. The one of important 
changes is expansion of pancreatic &betacell mass by 
increased proliferation of &betacells. Here, we tried to 
identify the responsible factors for the proliferation of islets 
during pregnancy.Methods At À rst, we measured &betacell 
mass and proliferation ratio during pregnancy of mice. 
Then, we performed DNA microarray analysis to À nd out the 
responsible factors. Next, we examined how the factors to 
act on &betacells.Results: Maternal &betacell mass reached 
maximal level at 16.5 day past-coitus (dpc). Proliferation 
ratio reached maximal level at 12.5 dpc. Microarray analysis 
of maternal islet demonstrated the expression of tph1 and 
tph2 that are late limiting enzyme of serotonin synthesis 
were up-regulated at 12.5 dpc. Immunohistochemical 
analysis showed serotonin was in maternal &betacells. 
Serotonin increased ki67 positive cells and expression of cell-
cycle related mRNA of islet.Conclusions: During pregnancy, 
the expression of Tph1 and Tph2 increased and serotonin 
synthesized in the islets by this experiments. Serotonin 
synthesized in islets that participates in cell proliferation as 
cell cycle modurator is suggested.06
P2-83  Maternal osteocalcin practice 
permits pups to escape from their 
prospective metabolic syndrome
Tomoyo Kawakubo-Yasukochi1, Akihiko Kondo1, 
Akiko Mizokami1, Yoshikazu Hayashi1, 
Hiroshi Takeuchi2, Masato Hirata1
1Lab.Mol. Cell. Biochem., Fac Dental Sci, Kyushu Univ., 2Div. Applied 
Pharmacol., Kyushu Dental Univ.
Uncarboxylated osteocalcin (GluOC), an osteoblasts-
derived hormone, has been reported to directly regulate 
energy metabolism through insulin-sensitive tissues 
and organs. Our recent report demonstrated that GluOC 
accelerates glucagon-like peptide 1 (GLP-1) secretion from 
intestinal L cells. GLP-1 is one of the incretin hormones 
with a short half-life that stimulates insulin secretion in 
a glucose-dependent manner, and also plays an important 
role in postprandial blood glucose regulation important for 
pregnant metabolic rates. We therefore performed GluOC 
oral administration toward pregnant female mice fed normal 
(ND) or high-fat high-sucrose (HFS) diet, and observed 
dams’ own and their offsprings’ metabolic rates. 
As a result, metabolic consequences of maternal HFS feeding 
on the developing and matured offspring deteriorated 
especially in females and that such metabolic disorders 
remained latent while the offspring fed ND. Furthermore, 
GluOC challenge to pregnant dams improved obesity, lipid 
parameters, and adipose inÁ ammation in matured offspring. 
Considered that these tendency wasn’t observed in GLP-
1 receptor(GLP-1R)-deficient mice, maternal GluOC may 
prevent offspring from future metabolic disease through 
GLP-1R signaling.
P2-85  Possible relationship 
between immunoresponse and obesity 
through MyD88
Hiroki Hayashi1, Aki Noguchi1, Toru Hosoi2, 
Shota Yokoyama1, Koichiro Ozawa2
1Dept. Pharmacotherapy, Hiroshima Univ. Sch. Pharm., 2Dept. 
Pharmacotherapy, Hiroshima Univ. Grad. Sch. Biomed. Health Sci.
Recent observations suggest that Toll-like receptor (TLR) 4, 
which is involved in innate immunity, recognizes saturated 
fatty acids as a ligand. Activation of TLR4 by saturated 
fatty acids was suggested to be involved in development of 
metabolic syndrome. Actually, TLR4 deficient mice have 
been shown to protect from obesity-associated insulin 
resistance. Hence, we focused on adaptor protein of TLR4, 
Myeloid differentiation factor 88 (MyD88). Previously, 
we found that MyD88-deficiency increased risk of 
diabetes unexpectedly. Therefore, in the present study, we 
investigated whether activation of MyD88 by TLR9 ligand, 
CpG oligodeoxynucleotide (CpG-ODN), might affect high 
fat diet (HFD)-induced metabolic dysfunction. We injected 
CpG-ODN for four times in two weeks by intraperitoneal 
injection route in HFD-induced obese mice. SigniÀ cant body 
loss was observed in CpG-ODN treated group. Furthermore, 
hyperglycemia and hyperinsulinemia which caused by HFD 
feeding were decreased significantly by injection of CpG-
ODN. These results suggest that MyD88 plays a key role in 
controlling blood glucose levels. We are now analyzing the 
underlying mechanisms involved in controlling glucose level 
via MyD88.S2P2-84  Possible roles of 
intracellular Ca2+ in human trophoblast 
differentiation
Mikihiro Yoshie1, Kazuhiro Tamura1, Gen Ishikawa2, 
Akihito Nakai2, Rinna Tamakoshi1, Naoko Kuwabara1, 
Eiichi Tachikawa1
1Dept. Endocrine and Neural Pharmacol., Tokyo Univ. Pharmacy and Life Sci., 
2Dept. Ob. Gyn., Nippon Med. Sch.
Differentiated villous syncytiotrophoblasts produce chorionic 
gonadotropin (hCG) and progesterone (P4) which are 
required for successful pregnancy. An intracellular second 
messenger, cAMP plays central roles in the synthesis of 
both hormones. In this study, we examined the functional 
crosstalk between cAMP-mediated signaling pathway 
and intracellular Ca2+ in the expression of hCG  and 
steroidogenic enzymes that are involved in P4 production 
in trophoblasts. Human trophoblast cell line (BeWo) were 
pretreated with Ca2+ channel blockers (nifedipine and 
verapamil), an inhibitor of Ca2+ release from endoplasmic 
reticulum (dantrolene), or a peptide ionophore that 
stimulates intracellular Ca2+ inÁ ux (alamethicin) for 1 h, and 
stimulated with dibutyryl cAMP for 48 h. Treatment with 
nifedipine,verapamil, or dantrolene significantly increased 
dibutyryl cAMP-stimulated hCGǂ, hCGǃ, cholesterol side-
chain cleavage enzyme (P450scc) and 3ǃ-hydroxysteroid 
dehydrogenase 1(3ǃ-HSD1) expression as well as hCGǃ 
secretion. Conversely, treatment with alamethicin repressed 
dibutyryl cAMP-induced hCGǃ and 3ǃ-HSD1 expression 
and hCGǃ secretion. These results suggest that blockage of 
intracellular Ca2+ level stimulates cAMP-mediated hCG and 
P4 production in human trophoblasts.
P2-86  Tissue-wide synchronization 
of Ca2+ oscillations induced by 
acetylcholine in submandibular gland in 
live animals
Akihiro Nezu1, Takao Morita1, Yosuke Tojo2, 
Takeharu Nagai3, Akihiko Tanimura1
1Dept. Pharmacol., Sch. of Dent., Health Sci. Univ of Hokkaido, 2Dept. 
Biophys., Sch. of Dent., Health Sci. Univ of Hokkaido, 3Inst. Sci., Ind. Res., 
Osaka Univ.
To investigate the effect of Ca2+ response on salivary 
secretion in live animals, we monitored agonist-induced 
Ca2+ dynamics in rat submandibular gland (SMG) using the 
intravital Ca2+ imaging system. The intravenous infusion 
of acetylcholine (ACh) induced Ca2+ responses throughout 
the SMG in a dose-dependent manner (3-36 × 10-8 mol/min), 
and the tissue-wide synchronization of Ca2+ oscillations 
were frequently observed at low concentrations (3-9 × 10-8 
mol/min). On the other hand, adrenaline and substance 
P did not induce Ca2+ oscillations. The frequency of Ca2+ 
oscillations was reduced depending on the increase in ACh 
concentration. The ACh-induced Ca2+ oscillations were not 
blocked by hexamethonium, suggesting that the involvement 
of the activation of an autonomic ganglion was excluded. 
When the blood flow was monitored with Ca2+ responses 
using the laser speckle imaging flowmeter, the ACh-
induced changes in the blood flow were synchronized with 
Ca2+ oscillations in SMG. Preadministration of nifedipine 
blocked the generation of Ca2+ oscillations induced by ACh. 
These results suggest that the changes in blood flow via 
vasodilatation in SMG are likely to be involved in ACh-
induced Ca2+ oscillations.07
P2-87  Signal transduction 
mechanism for potentiation by Į1- and 
ȕ2-adrenergic agonists of L-ascorbic 
acid-induced DNA synthesis and 
proliferation in primary cultures of adult 
rat hepatocytes
Hajime Moteki, Mitsutoshi Kimura, 
Masahiko Ogihara
Dept. Clin. Pharmacol., Pharmace. Sci., Josai Univ.
We investigated the effects of ǂ- and  ǃ-adrenergic 
agonists on L-ascorbic acid-induced hepatocyte DNA 
synthesis and proliferation in primary cultures of adult 
rat hepatocytes. The results showed that phenylephrine 
(10-6 M) and metaproterenol (10-6 M) alone did not induce 
hepatocyte DNA synthesis and proliferation. However, when 
combined with L-ascorbic acid (10-6 M), these adrenergic 
agonists potentiated the hepatocyte DNA synthesis and 
proliferation induced by L-ascorbic acid. Western blot 
analysis showed that phenylephrine and metaproterenol 
did not potentiate L-ascorbic acid-induced insulin-like 
growth factor I receptor tyrosine kinase phosphorylation. 
In contrast, they both significantly potentiated L-ascorbic 
acid-induced extracellular-signal regulated kinase-2 
(ERK2) phosphorylation within 3 min. The effects of 
these adrenergic agents were specifically antagonized by 
GF109203X and H-89, respectively. These results indicate 
that activation of ERK2 via protein kinas C and protein 
kinase A represents a mechanism for potentiation of 
L-ascorbic acid-induced hepatocyte DNA synthesis and 
proliferation in primary cultures of adult rat hepatocytes.
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Skin cells release ATP, but mechanisms underlying its 
release remain largely unclear.  Here, we show that 
skin cells exocytose ATP in normal human epidermal 
keratinocytes (NHEK) in a VNUT-dependent mechanism. 
When stimulated with ionomycin, NHEK released ATP, 
which was dependent on Ca2+ and vesicular functions. 
Small interfering RNA against VNUT significantly 
decreased the release of ATP in NHEK.  Vesicular ATP 
was visualized by either the fluorescent ATP MANT-ATP 
or quinacrine, both of which were colocalized with VNUT. 
When a single NHEK was stimulated with a glass pipette, 
a Ca2+-dependent destaining of quinacrine vesicles occurred 
in the stimulated NHEK, suggesting that ATP is exocytosed 
in response to mechanical stimulation.  Such the Ca2+-
dependent quinacrine exocytosis was also seen in adjacent 
non-stimulated NHEK, and was inhibited by P2 receptor 
antagonists or ATP degrading enzyme, suggesting that the 
released ATP could also stimulate ATP release in adjacent 
NHEK.  These findings suggest that NHEK could release 
ATP by exocytosis, in which VNUT has a critical role. 
Furthermore, the exocytosis of ATP would be important in 
the regulation of inter-keratinocytic or adjacent cellular 
communications as an autocrine or a paracrine signal.S208P2-88  The role of ADAM17 on 
insulin signaling in rat L6 myotubes
Akira Takaguri, Kumi Satoh
Dept. Pharmacol., Hokkaido Pharmaceutical Univ.
Aim: We explored the functional role of ADAM17 on insulin 
signaling in rat L6 myotubes.
Methods: Rat L6 myotubes were treated with 20 ng/mL 
interleukin (IL)-1ƣ. The cells were pretreated with 50 nM 
endothelin-1 (ET-1) for 10 min and were stimulated with 
100 nM insulin for 10 min. ADAM17 mRNA was analyzed by 
real-time PCR. Phosphorylation or expression of protein was 
analyzed by immunobolotting. We utilized an adenovirus-
mediated gene delivery system to over-express ADAM17 
protein.
Results: IL-1&Alpha signiÀ cantly increased the expression 
of ADAM17 mRNA and protein. IL-1ƣ-induced ADAM17 
protein expression was signif icantly inhibited by 
pretreatment with U0126 (MEK inhibitor) and SP600125 
(JNK inhibitor) but not with SB203580 (p38 inhibitor). In 
addition, BAY1170-82 (NF-ǋB inhibitor) and SR11302 (AP-
1 inhibitor) significantly reduced IL-1&Alpha -induced 
ADAM17 protein expression. Stimulation of IL-1&Alpha 
for 24 h or overexpression of ADAM17 did not alter 
insulin-induced Akt phosphorylation. Overexpression of 
ADAM17 significantly inhibited the insulin-induced Akt 
phosphorylation when the cells were pretreated with ET-1 
compared with a control adenovirus.
Conclusion: These results suggest that ADAM17 is a novel 
trigger molecule that causes impaired insulin signaling.
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calmodulin-dependent protein kinase IV
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Reactive sulfur-containing compounds, such as cysteine 
persulfide (Cys-SSH) are produced by cystine modification 
by cystathionine Ǆ-lyase (CSE). The chemical reactivity of 
Cys-SSH is thought to be involved in the catalytic activity 
of particular enzymes. Thus, the identification of novel 
Protein-SSH has become an emerging theme in the analysis 
of the biological signiÀ cance of Cys-SSH. This study explores 
the mechanisms of Cys-SSH inhibition of Ca2+/calmodulin-
dependent protein kinase (CaMK) IV activity. CaMKIV 
is activated through the binding of Ca2+/CaM and by the 
phosphorylation at its Thr196 by upstream kinases, CaMKK. 
In vitro incubation of CaMKIV with Cys-SSH generated 
from cystine by CSE did not generation autonomous 
CaMKIV activity. Meanwhile, incubation of CaMKIV with 
Cys-SSH resulted in inhibition of the phosphorylation at 
Thr196 by CaMKK and thereby inactivation of the enzyme 
activity. However, incubation of the phospho-CaMKIV 
at Thr196 by CaMKK with Cys-SSH did not reduce the 
phosphorylation. Mutated CaMKIV (C198V) was refractory 
to the Cys-SSH-induced inhibition of Thr196 phosphorylation 
by CaMKK. Thus, we propose the novel mechanism of 
CaMKIV regulation, Cys-SSH-induced inactivation via its 
Cys198 modiÀ cation.
P2-91  Sphingosine-1-phosphate 
suppresses cAMP accumulation 
and thereby inhibits adipogenic 
differentiation of C3H10T1/2 cells
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Mesenchymal stem cells (MSC) can differentiate into a 
number of cell types, including adipocytes and osteoblasts. 
MSC differentiation into adipocytes inhibits osteogenic 
differentiation and vice versa . Therefore, understanding the 
mechanisms of MSC differentiation at the signaling level 
can lead to the development of novel therapeutic strategies 
toward tissue regeneration. Sphingosine-1-phosphate 
(S1P) is a signaling molecule that regulates many cellular 
responses, including cellular differentiation. However, the 
effects of S1P on MSC differentiation are largely unknown. 
The purpose of study was to investigate whether S1P drives 
MSC toward either adipogenic or osteogenic differentiation, 
and clarify the underlying signaling mechanisms for such 
differentiation. 
We found that S1P inhibited adipogenic differentiation 
of C3H10T1/2 multipotent stem cells. During adipogenic 
differentiation, S1P suppressed the cAMP accumulation 
in a Gi-protein-dependent manner. The Gi-dependent S1P 
signaling suppressed C/EBPǃ expression, which is essential 
for adipogenic differentiation. 
These findings suggest that S1P suppresses cAMP 
accumulation, thereby resulting in decreased adipogenic 
differentiation of C3H10T1/2 cells.
P2-93  The molecular mechanisms 
underlying glucose-induced membrane 
recycling
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Toshimasa Ishizaki, Toshihide Kimura
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Nutrients, hormones, and neurotransmitters regulate 
the secretory output of insulin from pancreatic beta-cells. 
Glucose, the most important insulin secretagogue, exerts 
versatile roles in the beta-cell secretory machinery at the 
À nal stage exocytosis, as well as some proximal steps. The 
small GTPase Rab27a is known to regulate pre-exocytotic 
stages that determine the size of the readily-releasable 
pool of insulin granules. At the basal state, GTP-bound 
Rab27a and its specific effectors are responsible for this 
process like other GTPases. We have recently searched for 
Rab27a-interacting proteins and identified coronin3 and 
IQGAP1. Unexpectedly, both proteins only bind GDP-bound 
Rab27a and the interaction regulates endocytosis of the 
insulin secretory membrane via reorganization of the actin 
cytoskeleton. Moreover, we have demonstrated that glucose 
stimulation converts Rab27a from its GTP- to GDP-bound 
form and that this conversion is regulated by Rab27a-GAP. 
Thus, the cycling of Rab27a between its GTP- and GDP-
bound forms synchronizes with the recycling of secretory 
membrane to keep the beta-cell volume constant. Here we 
investigated the underlying mechanisms by which glucose 
stimulation controls Rab27a-GAP.S2P2-92  Inhibitory roles of H+ in Na+-
mediated allosteric modulation of the 
ligand affi nity for human histamine H1
receptors
Kurama Takatsuka1, Shigeru Hishinuma1, 
Hiroyuki Fukui2, Masaru Shoji1
1Dept. Pharmacol., Meiji Pharm. Univ., 2Helth Biosci., Tokushima Univ. Grad. 
Sch.
It is known that the afÀ nity of ligands for G-protein-coupled 
receptors is allosterically regulated by Na+ (Science , 337, 
232-236, 2012). We have reported that the ligand afÀ nity for 
Gq-protein-coupled human histamine H1 receptors (H1Rs) is 
regulated by Na+ in an allosteric manner at Asp73 of H1Rs (J 
Pharmacol Sci , 124, 164P, 2014). In this study, we evaluated 
roles of H+ in this Na+-mediated allosteric modulation of 
the ligand afÀ nity for H1Rs in Chinese hamster ovary cells. 
The affinity of ligands for H1Rs was evaluated by their 
displacement curves against the binding of [3H]-mepyramine, 
a radioligand for H1Rs, to either membrane preparations or 
intact cells in the presence and absence of 150 mM NaCl at 
pH 8.5 and 6.5. We found that the increase in IC50 values 
for d -chlorpheniramine, a first-generation antihistamine, 
by the presence of NaCl was inhibited by the decrease 
in pH in membrane preparations as well as intact cells, 
whereas changes in pH alone did not affect the IC50 values 
for d -chlorpheniramine. These results suggest that H+ may 
competitively antagonize allosteric effects of Na+ possibly at 
Asp73 to regulate the ligand afÀ nity for H1Rs.
P2-94  Microsynapse structure 
supporting TCR microclusters 
augments T cell activation
Akiko Hashimoto-Tane, Tadashi Yokosuka, 
Machie Sakuma, Takashi Saito
Cell Signaling, IMS-RCAI, RIKEN
T cell activation starts in T cell receptor (TCR) microcluster 
(TCR-MCs) at the interface of a T cell and an antigen 
presenting cells (APC) by recruiting signaling molecules. 
Subsequently, TCR-MCs move to the center of the interface 
to form immunological synapse, which contains a big TCR 
cluster surrounded by integrins. In this study, we found 
that each TCR-MC at early stage of T cell activation was 
supported by the structure, which have F-actin as the 
core and are surrounded by integrin and focal adhesion 
molecules. We named this structure microsynapse (MSy) 
from the similarity to immunological synapse. We analyzed 
the function of the microsynapse by blocking of cytoskeletal 
rearrangement and down-modulation of MSy components. 
By treatment of actin inhibitor after T cell adhesion, the 
cluster of essential adaptor protein SLP76 disappeared 
immediately.  Down-modulat ion of  focal  adhesion 
molecules reduced stability of the T - APC interaction and 
phosphorylation of SLP76 and Erk. These results indicate 
that the novel structure MSyn is essential for the stable T 
-APC interaction to initiate activation signals.09
P2-95  Investigation of target 
proteins of NOX4/NADPH oxidase-
derived reactive oxygen species
Masato Katsuyama1, Noriaki Arakawa2, 
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NOX4/NADPH oxidase is ubiquitously expressed in most 
tissues, but its roles vary dependent on cell lineages. 
Reactive oxygen species (ROS) derived from NOX4 act as 
regulators of proliferation, hypertrophy, and cell survival in 
some cell types, whereas they act as regulators of apoptosis 
and differentiation in other cell types. It is also well known 
that NOX4 is involved in À brogenesis. The reason for these 
multi-functions may be attributed to the differences in 
target proteins of NOX4-derived ROS. To identify these 
target proteins, proteomics analyses using cleavable isotope-
coded affinity tags (cICAT) were carried out. In SH-SY5Y 
neuroblastoma cells in which NOX4 is involved in cell 
proliferation, 26 proteins were identiÀ ed by knocking down 
NOX4. Among them, a growth factor receptor seemed to be 
a direct target of NOX4-derived ROS. On the other hand, 
in TGF-ǃ-stimulated IMR-90 fibroblasts in which NOX4 
is involved in fibrogenesis, 13 proteins were identified. 
Quantitative PCR revealed that the expression levels of 
2 fibrogenesis-related proteins were attenuated in NOX4-
depleted cells, suggesting that NOX4-derived ROS up-
regulate the mRNA expression of these proteins.
P2-97  The effects of ATPȖS on 
allergic activation in the human-derived 
mast cell line, LAD2
Haruhisa Nishi1, Fran&ccedil;ois Niyonsaba2
1Dept. Pharmacol., Jikei Univ. Sch. Med., 2Atopy (Allergy) Res. Cent., 
Juntendo Univ.
The association between purinergic receptors (PRs) and 
mast cell activation was investigated using LAD2 cells, a 
human mast cell line. LAD2 cells were exposed to ATPǄS 
(1-100 ǍM),  a slowly hydrolysable purine analogue, with 
and without subsequent allergic stimulation (AS: priming 
with 0.1 Ǎg/mL of IgE followed by 1.3 Ǎg antigen). ATPǄS 
alone did not induce degranulation (DG) but it enhanced 
AS-induced DG. ATPǄS alone induced Ca2+ mobilization 
and further enhanced calcium ionophore (A23187)-induced 
Ca2+ mobilization.  UDP-glucose, an effective enhancer 
of allergic DG, did not induce Ca2+ mobilization. Several 
phosphorylated/non-phosphorylated proteins downstream of 
both the PR and FcǆRI were also examined. ATPǄS enhanced 
phosphorylation of phosphoinositide 3-kinase (PI3K) and 
protein kinase B (Akt), while AS alone did not. Neither 
AS nor ATPǄS affected the expression of phosphorylated 
phosphoinositide-dependent kinase-1 (PDK1) and NF-ǋB. 
These results suggest that PRs in mast cells, which are 
important members of the host defense system, modulate 
allergic activation via a PR-linking intracellular cascade in 
human mast cells.S21P2-96  Expression of disease-
associated mutant dynein heavy 
chains in neurons using pseudotyped 
baculovirus
Takashi Akimoto1, Takashi Murayama1, 
Taku Kashiyama1, Yuji Kamikubo1, 
Yoshie Hashimoto1, Muneyoshi Ichikawa2, 
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Cytoplasmic dynein is a microtubule-based minus-end-
directed molecular motor and plays many important roles in 
various cellular functions. Dynein is a huge multi-subunit 
complex and dynein heavy chain (DHC) is the largest 
subunit carrying motor activity. It has recently been found 
that mutations in DHC in human cause neurodegenerative 
disorders. Interestingly, phenotypes and onsets are largely 
varied with mutation sites. However, it remains unclear how 
different phenotypes are produced by different mutations. 
To address behavior and function of mutant dyneins, we 
attempted to express DHC in neurons by baculovirus (BV) 
vectors that allow insertion of large DNA. Effective infection 
of BV into mammalian cells was achieved by constructing 
the pseudotyped BV that was coated by vesicular stomatitis 
virus G protein (VSV-G). The pseudotyped BV carrying GFP-
tagged DHC (GFP-DHC) gene was successfully infected 
in primary cultures of rat hippocampal neurons. In laser 
scanning confocal microscopy, GFP-DHC was observed as 
spots that moved along dendrites and axons with a speed of 
1-2 Ǎm/sec. We are currently studying behaviors of mutant 
DHC. Our approach provides a useful tool to investigate 
behavior and function of mutant dyneins in neurons.
P2-98  Lys191 of human histamine 
H1 receptors negatively regulates their 
affi nity for antihistamines
Chihiro Kobayashi1, Shigeru Hishinuma1, 
Hiroyuki Fukui2, Masaru Shoji1
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In contrast to first-generation antihistamines such as 
doxepin, second-generation antihistamines such as 
fexofenadine, which contains a carboxy group, are assumed 
to selectively bind to human histamine H1 receptors (H1Rs) 
possibly via formation of a salt bridge to Lys191 and/or 
Lys179 in the second extracellular loop of H1Rs (Nature , 
475, 65-70, 2011). However, we have demonstrated that 
the second-generation antihistamines bind to H1Rs 
predominantly via hydrophobic driving forces (Biochem 
Pharmacol , 91, 231-241, 2014). In this study, we evaluated 
roles of Lys191 on the ligand affinity for H1Rs in Chinese 
hamster ovary cells. The affinity of ligands for H1Rs was 
evaluated by their displacement curves against the binding 
of [3H]-mepyramine, a radioligand for H1Rs, to membrane 
preparations. We found that the affinity of doxepin and 
fexofenadine was not decreased but rather increased by 
mutation of Lys191 to alanine. These results suggest that 
Lys191 may negatively regulate the afÀ nity of both À rst- and 
second-generation antihistamines for H1Rs. Evaluation of 
thermodynamic driving forces responsible for changes in the 
afÀ nity of antihistamines for H1Rs by mutation of Lys191 is 
in progress.0
P2-99  Cellular density-dependent 
down-regulation of EP4 prostanoid 
receptors in HCA-7 human colon cancer 
cells
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Increases in prostaglandin E2 (PGE2) and cyclooxygenase-2 
(COX-2) levels are features of colon cancer. Among the 
different E-type prostanoid receptor subtypes, EP4 receptors 
are considered to play a crucial role in carcinogenesis by, 
for example, inducing COX-2 when stimulated with PGE2. 
However, EP4 receptor levels and PGE2-induced cellular 
responses are inconsistent among the cellular conditions. 
Therefore, the connections responsible for the expression 
of EP4 receptors were investigated in the present study by 
focusing on cell density-induced hypoxia-inducible factor-
1ǂ (HIF-1ǂ). We here demonstrated that EP4 receptors as 
well as EP4 receptor-mediated COX-2 expression levels 
decreased with an increase in cellular density. In contrast, 
HIF-1ǂ levels increased in a cellular density-dependent 
manner. The knockdown of HIF-1ǂ by siRNA restored the 
expression of EP4 receptors and EP4 receptor-mediated 
COX-2 in cells at a high density. Thus, the cellular density-
dependent increase observed in HIF-1ǂ expression levels 
reduced the expression of COX-2 by decreasing EP4 receptor 
levels. This novel regulation mechanism for the expression 
of EP4 receptors by HIF-1ǂ may provide an explanation for 
the inconsistent actions of PGE2.
P2-101  Expression of rat H3 receptor 
isoforms
Norio Sogawa1, Chiharu Sogawa1, Kazumi Ohyama2, 
Xue-fang Wen1, Ken-ichi Kozaki1
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Histamine H3 receptor (H3R), which regulates histaminergic 
neurotransmission, has been reported to display three 
functional isoforms (H3L, H3S, H3(397)) in the rat. However, 
the function of each isoform has not been clear. In the 
present study, we investigated their expression in brain 
and peripheral tissues.    Total RNA was collected from 
some parts of rat brain and peripheral tissues, and RT-PCR 
method was adopted to amplify the H3R isoforms. We also 
CHO and SK-N-AS cells transfected with wild-type H3R 
(H3L) cDNAs were used to investigate the expression of 
isoforms.
  The amount of amplicon for H3L isoform was abundant in 
the brain tissues and there were no amplicons for H3R in 
some peripheral organs, such as hearts, livers and kidneys. 
On the other hand, the amplicon for H3R was detected and 
the ratio of H3(397) was increased in adrenal grand. The 
ratio of H3L and H3(397) isoforms were changed in CHO and 
SK-N-AS cells transfected with wild-type H3R cDNAs.
These results suggest that the expression patterns of H3R 
isoforms are different according to the cell types.S21P2-100  Sphingosine-1-phosphate 
induces proliferation of prostate cancer 
stem cells
Naoya Hirata, Yuko Sekino, Yasunari Kanda
Div. Pharmacol., NIHS
Accumulating evidence suggests that many types of cancer 
is originated from cancer stem cells (CSCs), which can be 
identiÀ ed by aldehyde dehydrogenase (ALDH) activity-based 
flow cytometry analysis. We have previously reported that 
stimulation with a bioactive lipid mediator sphingosine-1-
phosphate (S1P) induced proliferation of breast CSCs. In the 
present study, we examined the effect of S1P in hormone-
sensitive prostate cancer. Stimulation with S1P increased 
ALDH-positive cell population in androgen-dependent 
prostate cancer cell line LNCaP. Similar results were 
obtained using another androgen-dependent cell line VCaP. 
We next examined the subtype of S1P receptor. Because 
LNCaP cells highly express S1P receptor 3 (S1PR3), we 
examined the involvement of S1PR3. S1PR3 antagonist 
inhibited the effect of S1P on ALDH-positive cell population. 
The effect of antagonist was conÀ rmed by S1PR3 knockdown 
using RNA interference techniques. In addition, pertussis 
toxin, an inhibitor of Gǂi protein, inhibited S1P-induced 
ALDH-positive cell population. These data suggest that S1P 
has an ability to induce proliferation of androgen-dependent 
prostate CSCs via S1PR3. Thus, S1PR3 might be a potential 
target for prostate cancer therapy.
P2-102  Role of insulin-like growth 
factor binding protein 5 (IGFBP5) in 
regulation of cellular senescence
Yoshiki Saito, Atsushi Kuno, Ryusuke Hosoda, 
Rio Sebori, Takashi Hayashi, Yoshiyuki Horio
Dept. Pharmacol., Sapporo Medical Univ. Sch. Med.
[Background] Insulin like growth factor-1 (IGF-1) signaling 
negatively regulates lifespan. However, role of IGF binding 
protein 5 (IGFBP5), that inhibits IGF-1’s action, in cellular 
senescence remains unknown.
[Methods and Results] In mouse embryonic fibroblasts 
(MEFs) passaged by a 3T3 method, proliferation curve 
showed senescence after 5 passages. Cells positive for 
senescence-associated ǃ-gal staining were increased in 
MEFs at passage 8 (P8) compared with passage 2 (P2). 
The other senescence markers p16 and p19 mRNA levels 
were also elevated at P8. DNA microarray demonstrated 
marked down-regulation of IGFBP5 expression in P8 MEFs 
compared with P2. qPCR confirmed an 80% decrease in 
IGFBP5 mRNA at P8. Knockdown of IGFBP5 in P2 MEFs 
resulted in increased p16 and p19 levels and inhibition of 
cell proliferation. Phospho-Ser473 Akt level was increased 
in IGFBP5 knockdown cells, suggesting the involvement of 
elevated Akt activity in the senescence phenotype of IGFBP5 
knockdown cells. In contrast, over-expression of IGFBP5 in 
P2 MEFs reduced p16 and p19 mRNA levels.
[Conclusion] Down-regulation of IGFBP5 in senescent 
MEFs contributes to inhibition of cell proliferation and 
promotion of senescence by increasing Akt activation.1
P2-103  Genome-Wide Screening of 
the genes affecting the sensitivity to 
FTY720
Kanako Hagihara1,2, Aya Mizukura1, Mariko Yao1, 
Mie Takatsuka1, Yuki Kitai1, Kouki Ishida1, 
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Reiko Sugiura1
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Fingolimod hydrochloride (FTY720) exerts various biological 
effects, including immune modulation, angiogenesis 
inhibition, Ca2+ mobilization, and apoptosis. However, the 
exact mechanisms underlying these biological effects or 
signaling pathways mediated by FTY720 have not been 
completely established.
We have previously demonstrated that FTY720 activates 
calcineurin (CN)/Prz1 signaling by causing an influx of 
Ca2+, and that it stimulates the accumulation of ROS and 
subsequent activation of the stress-activated signaling 
pathway (Hagihara et al ., 2013, 2014). Furthermore, 
we showed that cells lacking the components of the CN 
signaling pathway or the stress-activated signaling 
pathway exhibited severe sensitivity to FTY720, indicating 
that deletion strains associated with the Ca2+ pathway 
and the ROS signaling pathway exhibited sensitivity to 
FTY720. Therefore, identification of FTY720-sensitive 
genes may reveal novel signaling pathway(s) mediated 
by FTY720, thereby contributing to a strategy to enhance 
the therapeutic efficacy of FTY720. Here, we performed 
a genome-wide screening of FTY720-sensitive deletion 
cells, and will discuss the functional relationship between 
identiÀ ed gene(s) and the mechanism(s) of action of FTY720.
P2-105  Analysis of the interaction of 
leucine derivatives with leucine binding 
protein toward understanding of mTOR 
activation by leucine
Suguru Okuda1, Pattama Wiriyasermkul1, 
Naoto Kojima2, Shushi Nagamori1, Yoshikatsu Kanai1
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mTOR (mechanistic Target of Rapamycin) is a highly 
conserved serine/threonine kinase that regulates cell 
growth and cellular metabolism.  Leucine as a signaling 
molecule has been known to stimulate protein synthesis 
via the activation of mTOR, although the mechanism that 
mTOR senses leucine in cells had been unknown over a few 
decades.  Several models about the sensing mechanism for 
leucine have been suggested in these few years.  However, 
the mechanism in detail has been unclear, and some other 
unrevealed systems are assumed to exist.  Toward the 
identification of the molecule that mediates the signaling 
of leucine to mTOR, we analyzed the binding properties of 
leucine with proteins.  We puriÀ ed bacterial leucine binding 
protein (LBP) as a model protein.  Binding assays of LBP 
with various leucine derivatives revealed that -COO, NH2 
and alpha-carbon of leucine are important for the interaction 
with LBP.  Similar regions were shown to be important 
to activate mTOR.  Those results suggest that there is a 
molecule which binds leucine and transfers the signal to 
mTOR, and that the binding site for leucine of the molecule 
is structurally similar to that of LBP.S2P2-104  Expression analysis of 
diacylglycerol kinase theta in mouse 
tissues by immunostaining and LacZ 
reporter assay
Shuji Ueda1, Nao Koizumi1, Minoru Yamanoue1, 
Masahito Ikawa2, Yasuhito Shirai1
1Dept. Agrobioscience, Grad. Sch. Agricultural Science, Kobe Univ., 2Research 
Institute for Microbial Diseases, Osaka Univ.
Diacylglycerol kinase (DGK) regulates diacylglycerol 
signaling, which controls the variety of cell function. DGKǉ 
belongs to the sole member of type V DGK. Several in vitro  
studies have suggested important role of DGKǉ, but the 
physiological role of the enzyme is still unclear. In this study, 
to reveal the spatial expression of DGKǉ, we performed the 
immunostaining on paraffin section of adulthood mouse 
and analyzed the LacZ staining with lacZ cassette knock-in 
mouse under DGKǉ promoter. The ǃ-galactosidase activity 
of LacZ  were observed at the brain, kidney, stomach, 
and  intestinal tract in the adult heterozygous mice (+/
LacZ). DGKǉ protein was similarly detected in the brain, 
stomach, adrenal gland, kidney, and intestinal tract by the 
immunostaining of wild type  mouse section using anti-DGKǉ 
antibody. Especially, the strong staining were detected 
in the epithelium of the stomach, kidney, and intestinal 
tract. DGKǉ protein was also prominently detected in the 
pyramidal neuron in the CA1, CA3 and DG region of the 
adult hippocampus. These results suggest the physiological 
roles and functional redundancy of DGKǉ in the expression 
sites.
P2-106  Expression and distribution 
of ubiquitin ligases localized in the 
endoplasmic reticulum
Yan Wu1, Kazunori Imaizumi1, Yasuyuki Nomura2, 
Masayuki Kaneko1
1Dept. Biochem., Hiroshima Univ., 2Dept. Pharmacol., Kurume Univ. Sch. 
Med.
Disruption of the endoplasmic reticulum (ER) quality 
control system, so-called ER stress, causes various diseases, 
such as neurodegenerative disease, lifestyle disease, 
and cancer. Furthermore, it has become more important 
because of its involvement in cellular differentiation and 
tissue development. ER-associated degradation (ERAD) 
is a protective mechanism against ER stress involving 
transporting unfolded proteins accumulated in ER to the 
cytosol for degradation by ubiquitin-proteasome systems. 
However, many ERAD genes with unknown physiological 
and pathological functions exist. We have identified 45 
human ubiquitin ligases (E3) with transmembrane domains 
that are potentially involved in ERAD. Here we investigated 
the tissue distribution and cellular expression of these 
ubiquitin ligases. First, we assessed the relative expression 
level and tissue distribution of each E3 in human and 
mouse tissues using quantitative PCR. Although several 
types of tissue-specific and embryonic-specific E3 genes 
were found, most E3 genes were expressed in nervous 
tissues. Furthermore, most E3 genes were expressed in high 
expression tissues-derived cell lines. We are investigating 
the detailed localization of some genes in tissues and cells.12
P2-107  Effect of isofl urane on 
multilamellar liposome-Analysis by 
19F-NMR
Shouichi Honma1,2, Toshifumi Hiraoki3, 
Makiko Shibuya2, Toshiaki Fujisawa2, 
Kuniaki Suzuki4
1Hinode Dental Offi  ce Makomanai, 2Dept. of Dent. Anesthesiol., Div. of Oral 
Pathobiol. Sci., Grad. Sch. of Dent. Med., Hokkaido Univ., 3Div. of Applied 
Phys., Grad. Sch. of Eng., Hokkaido Univ., 4Dept. of Mol. Cell Pharmacol., Div. 
of Oral Pathobiol. Sci., Grad. Sch. of Dent. Med., Hokkaido Univ.
[Objectives] To investigate the interaction of a general 
anesthetic with the biological membrane, we measured 19F 
nuclear magnetic resonance (NMR) spectra of isoflurane 
on the isoflurane-multilamellar liposome (MLV) system. 
The paramagnetic effect of the spin-probe were examined 
to obtain the spatial structure between isoflurane and 
spin-probe in the MLV.[Methods] We made MLV solution 
including spin probe, 5- or 16-doxyl stearic acid (5- or 16-
DSA), added isoflurane to the MLV solution and obtained 
chemical shifts, spin-lattice relaxation time (T1) and spin-
spin relaxation time (T2) of isoflurane on the spectra at 
7T.[Results and Discussion] Addition of isoflurane did not 
change chemical shifts and T1, but line widths became 
broad slightly and T2 decreased remarkably, suggesting 
that isoflurane does a chemical-exchange process between 
free and bound isoÁ urane on MLV. T1 and T2 furthermore 
decreased in the presence of 5-DSA or 16-DSA  due to the 
paramagnetic interaction between 19F nuclei of isoflurane 
and electron of the spin-probe. T1 and T2 with 5-DSA were 
shorter than those of 16-DSA. These results suggest that 
the distance between isoÁ urane and 5-DSA in MLV is closer 
than that of 16-DSA, and that isoÁ urane molecules locate in 
the outer surface of MLV.
P2-109  Construction of a single 
double-conditional short hairpin RNA 
expression vector
Hideto Oyamada, Tomoyuki Matsuoka, 
Ayami Inagaki, Katsuji Oguchi
Dept. Pharmacol., Showa Univ. Sch. Med.
Silencing of gene expression by RNA interference (RNAi) 
has become a widely used tool for assessing the gene 
function in a fast and easy manner. An important advance 
in RNAi was the discovery that plasmid vector-mediated 
expression of short-hairpin RNA (shRNA) can substitute 
for a synthetic small-interference RNA (siRNA) in vitro and 
in vivo. But the constitutive and ubiquitous knock-down of 
target gene by this method have still limited the utility in 
vivo. To overcome these limitations, the time- and tissue- (or 
cell-) specific regulation of shRNA expression should have 
been required as the double-conditional in this method. 
Current experimental protocols for such an artificial 
regulation of gene expression are based on the tetracycline 
(Tet)-inducible and/or the Cre-loxP system respectively and 
the double-conditional mice are expected by crossing the 
two types of genetic engineered mice with each other. So we 
have constructed a novel shRNA expression vector having 
both systems within a single vector form. This vector will 
be useful in vivo for the control of shRNA expression in a 
spatially-regulated manner by the tissue-speciÀ c promoter-
driven Cre recombinase activity as well as a temporally-
regulated manner by Tet-inducible system.S21P2-108  New screening system for 
selective modulators of ligand-gated 
ion channels (nAChRĮ7 and 5-HT3AR)
using recombinant cell lines dying upon 
single action potential generation
Keisuke Hayashi, Masato Fujii, Yoshiaki Suzuki, 
Hisao Yamamura, Yuji Imaizumi
Dept. Mole. and Cell. Pharmacol., Nagoya City Univ. Pharm. Sciences
Ligand-gated ion channels are key molecules in the 
regulation of cellular functions in a variety of cell types. 
Nicotinic acetylcholine receptor ǂ7 subunit (nAChRǂ7) 
and 5-HT3A receptor (5-HT3AR) belong to ligand-gated 
ion channels and have been proposed as potential targets 
of drug development for various neurological disorders 
including Alzheimer ’s  disease and chemotherapy-
induced nausea and vomiting. The screening for drugs 
acting on these ion channels is usually performed by 
electrophysiological experiments. Here, we produced new 
screening system for ligand-gated ion channels by use of 
MTT assay and a model cell line, in which mutated Na+ 
channels with slow inactivation (mutated Nav1.5) and 
inward rectifier K+ channels (Kir2.1) were co-expressed 
additionally (J Biomol Screen, 2012). When either nAChRǂ7 
or 5-HT3AR was also expressed in the model cells, a 
prolonged single action potential followed by cell death 
was induced by application of their selective agonists, 
PNU 282987 and SEN 12333. In contrast, cell death was 
suppressed by pretreatment with their selective antagonist, 
Ondansetron. These results suggest the usefulness of this 
system for screening of selective agonists or antagonists of 
ligand-gated ion channels, particularly with respect to high 
throughput screening.
P2-110  CUBIC: Whole-body and 
whole-organ imaging with single-cell 
resolution
Kazuki Tainaka, Shimpei I. Kubota, Hiroki R. Ueda
Dept. Systems Pharmacol., Univ. Tokyo. Sch. Med.
Systems-level identiÀ cation and analysis of cellular circuits 
in organisms will require the development of whole-body 
imaging with single-cell resolution. We have demonstrated 
that aminoalcohols in CUBIC cocktails significantly 
enhanced whole-brain c learing via homogenizing 
mismatched RIs. In this study, we discovered another 
unexpected chemical nature of aminoalcohols-tissue-
decolorization. CUBIC-1 reagent displayed highly efficient 
decolorization of the PFA-fixed blood by the elution of 
heme chromophore from hemoglobin. Aminoalcohol #10 in 
CUBIC-1 reagent is necessary for efficiently decolorizing 
the blood due to its buffering ability and high affinity to 
heme chromophore. We established a novel 10-day clearing 
protocol based on the direct transcardial CUBIC perfusion 
which could decolorize and transparentize almost all organs 
of adult mice as well as the entire body of infant and adult 
mice. This CUBIC-perfusion protocol enables rapid whole-
body and whole-organ imaging with single-cell resolution 
by using light-sheet fluorescent microscopy. These results 
suggest that whole-body imaging with single-cell resolution 
achieved by tissue-decolorization will contribute to the 
foundation of organism-level systems biology.3
P2-111  Regulation of myogenic 
differentiation of myoblast by PDZRN3 
protein
Takeshi Honda, Narumi Nakada, Ryoto Nagai, 
Makoto Inui
Dept. Pharmacol., Yamaguchi Univ. Grad. Sch. Med.
PDZRN3 is a member of the PDZ domain-containing RING 
finger protein family. We previously demonstrated that 
PDZRN3 is essential for differentiation of myoblasts into 
myotubes. Depletion of PDZRN3 by RNAi suppresses the 
expression of myosin heavy chain (MHC), inhibiting the 
myogenic differentiation of C2C12 cells. The expression of 
MHC is induced by muscle-specific transcription factors 
such as myogenin. The expression of myogenin was, 
however, unaffected by depletion of PDZRN3. Here we 
clarified the mechanisms by which PDZRN3 regulates 
myogenic differentiation of C2C12 cells. The luciferase 
reporter assay with the MHC promoter showed the 
decreased activities of luciferase in PDZRN3-depleted cells. 
Id2, which binds myogenin and inhibits its transcriptional 
activity, is down-regulated during myogenic differentiation. 
In PDZRN3-deficient cells, however, the expression levels 
of Id2 were consistently higher than those in control cells. 
The suppression of Id2 in PDZRN3-deficient cells rescued 
the induction of MHC expression. The increased Id2 in 
PDZRN3-depleted cells thus inhibits the expression of MHC 
without changing the expression of myogenin. These results 
indicate that PDZRN3 plays an important role in myogenic 
differentiation, modulating the expression of Id2.
P2-113  Effect of small/intermediate 
conductance Ca2+ activated K+
channel channel opener on myogenic 
differentiation in C2C12 myoblasts
Kazuho Sakamoto, Shoko Tanaka, Junko Kimura
Dept. Pharmacol., Fukushima Med. Univ. Sch. Med.
Skeletal muscle tissue contains unique stem cells, myoblasts 
or satellite cells, which play a pivotal role in the repair 
and maintenance of skeletal muscle by differentiation 
into muscle cells. This regenerative ability of myoblasts 
declines with age, leading to loss of skeletal muscle mass 
(sarcopenia). Since membrane hyperpolarization facilitates 
the differentiation in myoblasts, we investigated the effect 
of the small/intermediate conductance Ca2+ activated K+ 
channel(SKCa/IKCa) channel opener, DCEBIO, on myogenic 
differentiation in C2C12 myoblasts. DCEBIO significantly 
increased the fusion of C2C12 myoblasts in a concentration 
dependent manner, and this was partially attenuated by 
co-application of SKCa channel blocker, apamin and IKCa 
channel blocker, TRAM-34. DCEBIO (10 ǍM) increased the 
protein expression of Myosin Heavy Chain type II, a muscle-
specific protein. Real-time RT-PCR analysis showed that 
DCEBIO (10 ǍM) signiÀ cantly increased the expression level 
of Myogenin but not of Myo D, the essential transcription 
factors for myogenesis. These results suggest that DCEBIO 
enhanced myogenic differentiation via the opening of SKCa/
IKCa channel, and activated the myogenic regulatory factor.SP2-112  Analysis of connectin related 
novel proteins in striated muscle
Akira Hanashima, Takashi Sakurai, 
Takashi Murayama
Dept Pharmacol., Facl Med, Juntendo Univ
Connectin is the largest protein that connects between 
Z-line and M-line of the sarcomere and functions as a 
molecular spring of vertebrate striated muscles. Connectin 
also functions as a scaffold of sarcomere structure and 
signaling proteins. In this research, we searched novel 
connectin related proteins. As candidates, we identified 
proteins that transcribed from the contiguous region of 
connectin gene on mammalian genomes. To characterize 
them, we performed the RT-PCR experiments, westernblot 
tests and immunofluorescence microscopic observations 
and found that these proteins are existed in various tissues 
including heart and skeletal muscles, and located at the 
Z-line of sarcomere and the intercalated disk in heart 
muscles and the M-line of the sarcomere in skeletal muscles. 
To investigate the fuctions of them in myofibrillogenesis, 
we transfected the proteins into primary cultured chicken 
skeletal muscle cells. Normal sarcomeres were formed in 
most differentiated cells, but abnormal sarcomeres were 
formed when a specific protein (splicing isoform) was 
transfected. We are also investigating the functions of them 
by RNAi reduction in cultured skeletal muscle cells.
P2-114  Cancer cachexia produces 
skeletal muscle damage via TRPV2-
independent mechanism unlike 
muscular dystrophy
Yuko Iwata1, Nobuyuki Suzuki2, Hitomi Ohtake1, 
Shigeo Wakabayashi1
1Dept. Mol. Physiol., 2Kyowa Hakko Kirin
Muscle wasting in cancer cachexia is a serious problem for 
patients. However, the underlying mechanisms are still 
unclear. We produced cachexia model bearing the Lewis 
lung cancer (LLC), and compared muscle damage with that 
in muscular dystrophy (mdx). Cachexia resulted in loss 
of muscle weight,reduced force and locomotion. Similar 
to mdx mice, cachexia exhibited, i) myolysis, ii) reduction 
of sarcolemmal sialic acids, iii) sarcolemmal localization 
of phosphorylated CaMKII, and iv) a degradation of 
dystrophin, suggesting some degree of muscle injury in 
cachexia. However, unlike mdx, cachexia did not show any 
regeneration sign. To examine the involvement of TRPV2, 
which was suggested to contribute to a Ca2+-overload in mdx, 
LLC was inoculated into dominant-negative (DN) TRPV2 
Tg mice in which endogenous TRPV2 activity was blocked. 
DN-TRPV2 Tg mice did not ameliorate the pathology of 
cachexia. Furthermore, Ca2+- influx via TRPV2 was not 
elevated in cachexia mytotube, suggesting that TRPV2 does 
not play a critical role in cachexia-induced muscle wasting, 
unlike muscular dystrophy. These findings suggest that 
cancer cachexia induces muscle damage through TRPV2-
independent mechanisms distinct from muscular dystrophy.214
P2-115  Effects of exercise load and 
clenbuterol administration against 
disuse muscular atrophy model in mice
Takahiro Sugiura, Yukiko Kawasaki, 
Yasushi Hirasawa, Shoko Otsu, Tetsuya Yamada, 
Jun Imai, Tohru Toyoshi, Takao Ota
Nihon Bioresearch Inc.
We had established disuse muscular atrophy model in 
rats. It has been reported that the tail suspension period 
of disuse muscular atrophy model in mice more quickly 
than that in rats. Thus, we examined exercise capacity and 
muscle mass of exercise load and clenbuterol administration 
against disuse muscular atrophy model in tail suspended 
mice. Male C57BL/6J mice were divided into five groups: 
normal control, vehicle control, exercise load, clenbuterol, 
and exercise load + clenbuterol. We bred the animal with 
posture of tail suspention for seven days. We measured 
an exercise function using a treadmill and muscle weights 
of the hind leg seven days after tail suspention start. The 
mileage of exercise load group more extended than that of 
vehicle control group. The muscle weights of vehicle control 
group lower than those of normal control group. The muscle 
weights of clenbuterol group higher than those of vehicle 
control group. We found that exercise load suppressed tail 
suspention-induced exercise capability drop and clenbuterol 
administration suppressed tail suspention-induced muscle 
mass drop.
P2-117  Effects of etretinate in 
imiquimod-induced psoriasis-like skin 
lesions
Yukiko Kawasaki, Yasuhiro Oshiba, Takahiro Sugiura, 
Shoko Otsu, Jiro Ando, Yasushi Hirasawa
Nihon Bioresearch Inc.
Psoriasis-like inÁ ammation was induced on mouse back skin 
with topical application of imiquimod (IMQ), and the effects 
of etretinate on IMQ-induced psoriasis-like skin lesions were 
assessed.A psoriasis-like skin lesions model was prepared 
by application of IMQ cream daily for 7 days on the shaved 
back of female BALB/c mice age 7 weeks. Etretinate was 
administered orally to the mice for 12 days from 1 day after 
the IMQ treatment, or for 7 days from 7 days after the IMQ 
treatment. Skin lesions were observed during etretinate 
treatment. The skin was isolated the day after the last 
administration and examined histopathologically.Etretinate 
inhibited the psoriasis-like skin inflammation induced 
by IMQ in the both dosing periods. Histopathological 
examination is now being performed.SP2-116  Effects of the N-acetyl 
residue of N-acetyl glucosamine dimers 
on the histamine release from mast 
cells by Datura stramonium agglutinin
Tamiko Suzuki-Nishimura, Maiko Seno
Pharmacy School, Shujitsu. Univ.
<Introduction> Datura stramonium  agglutinin (DSA) is 
an N-acetyl glucosamine (GlcNAc) oligomer-specific lectin. 
The effects of chitosan dimers and cellobiose on mast 
cell activation by DSA were compared with that of di-N-
acetyl chitobiose(GlcNAc dimer). The effects of Solanum 
tuberosum  agglutinin (STA), a GlcNAc oligomer-specific 
lectin, were also examined. <Materials and Methods> Rat 
(SD, male) peritoneal mast cells were suspended in Hepes-
buffered Tyrode solution containing 0.3 mM CaCl2, and were 
incubated with 30Ǎg/mL DSA for 10 min in the presence 
or absence of GlcNAc dimer, chitosan dimer, or chitobiose 
at 37°C. The released histamine was analyzed using a 
fluorometric assay. <Results and Discussion> The DSA-
induced histamine release was inhibited by 10 mM GlcNAc 
dimer, with an IC50  of 18.0ǍM. On the other hand, 10mM 
chitosan dimer and 10mM cellobiose did not inhibit the 
DSA-induced histamine release. The N-acetyl residue of 
GlcNAcǃ1-4GlcNAc seems to be important for its activation. 
The histamine release activity of STA was very weak, yet 
STA inhibited the DSA-induced histamine release. The 
interaction between DSA and mast cells seem to be different 
from that between STA and mast cells.
P2-118  Sensitization of H2O2-induced
TRPM2 activation and subsequent 
interleukin-8 production by intracellular 
Fe2+and temperature in U937 cells
Takahiro Toda1, Ryo Yonezawa2, Sayaka Yukimoto2, 
Takaharu Negoro3, Masakazu Ishii2, Yasuo Mori4, 
Shunichi Shimizu1
1Lab. Pharmacol., Dept. Clin. Phamacy YokohamaColl. of Pharmacy, 2Div. 
Physiol. Pathol., Showa. Univ. sch. Pharm., 3Dept. Pharmacogen., Showa. 
Univ. sch. Pharm., 4Dept. synthetic Chem. Biol. Chem., Grad Sch Engineer. 
Kyoto Univ.
Transient receptor potential melastatin 2 (TRPM2) activation 
induced by H2O2 in monocytes enhances production of 
interleukin-8 (IL-8) that aggravates inÁ ammatory diseases. 
However, relatively high concentrations of H2O2 are 
required for the activation of TRPM2 channels. This study 
examined the factors, which facilitate H2O2-induced TRPM2 
activation and subsequent physiological responses. The rise 
of temperature from 30°C to 37°C enhanced H2O2-induced 
TRPM2-mediated Ca2+ increase in TRPM2-expressing HEK 
293 (TRPM2/HEK) cells. The H2O2-induced Ca2+ increase at 
37°C was further stimulated by intracellular Fe2+. In similar 
to TRPM2/HEK cells, intracellular Fe2+ also stimulated the 
H2O2-induced Ca2+ increase in U937 cells, and the increase 
was inhibited by the treatment with Jak2 inhibitor AG490 or 
poly-(ADP ribose) polymerase inhibitor 3-aminobenzamide 
and PJ34, both of which inhibit H2O2-induced TRPM2 
activation. Moreover, intracellular Fe2+ stimulated H2O2-
induced increase in IL-8 production and phosphorylated 
Erk level. These results indicate that intracellular Fe2+ 
and temperature (37°C) sensitize H2O2>-induced TRPM2 
activation and subsequent IL-8 production via Erk-signaling 
pathway.215
P2-119  Secretion of exosome 
is regulated by GSK3ȕ -dependent 
signaling pathway in macrophages
Hiroaki Naraba, Tomoko Sakyo, Takayuki Kitagawa
Dept. Cell Biol. and Mol. Pathol. Sch. Pharm., Iwate Med. Univ.
Exosomes are small membrane vesicles, which eukaryotic 
cells secrete into their extracellular environment. We 
previously reported that PGE2 synthesis pathway exists 
in exosomes secreted from thioglycollate-elicited mouse 
peritoneal macrophages. In this study, we further 
investigated the mechanisms of secretion of exosome by 
using murine macrophage cell line RAW264.7. We aimed 
to look into the involvements of Wnt/ǃ-catenin signaling 
pathway in exosome secretion. The exosome labeled with 
fluorescent lipid analog rapidly secreted by stimulation 
of Ca2+ ionophore A23187 into the extracellular medium. 
The purified exosome labeled with PKH76 were added 
in cells that were labeled with PKH26. Co-incubation of 
PKH76-labeled exosomes with activated PKH26-labeled 
macrophages demonstrated efficient internalization 
of exosomes into cells. The cells were treated with 
GSK3ǃinhibitor, GSK3 IX, or mTOR inhibitor, PP242, and 
exosome secretions were observed. GSK3 IX was markedly 
inhibited exosome secretion from cells. However, GSK-3ǃ 
regulated exosome secretion was independent of ǃ-catenin 
accumulation in nuclei. These data suggest that GSK-3ǃ is 
an essential mediator of signaling pathways that secretes 
the exosome from cells.
P2-121  GSK-3 inhibitors suppress 
the expression of COX-2 and mPGES-1 
by the reduction of intranuclear NF-țB
Toshihiro Noma1,2, Fumi Takahashi1, Masaki Arioka1, 
Toshiyuki Sasaguri1
1Dept. Clinical Pharmacol., Kyushu Univ., 2Dept. Oral-Maxillofacial Surgery, 
Kyushu Univ.
Prostaglandin E2 (PGE2) is synthesized by cycloxgenase-2 
(COX-2) and microsomal PGE synthase-1 (mPGES-1) 
induced by inflammatory stimuli. Glycogen synthase 
kinase-3 (GSK-3) is involved in various biological processes 
and reportedly plays an important role in inflammatory 
reactions. However, the role of GSK-3 in PGE2 production is 
unknown. Therefore, we attempted to solve this issue using 
GSK-3 inhibitors (LiCl and SB216763) and a human acute 
monocytic leukemia cell line THP-1 after differentiation into 
macrophage-like cells induced by phorbol ester. When THP-
1 cells were stimulated with lipopolysaccharide (LPS), the 
expression levels of COX-2 and mPGES-1 were markedly 
elevated. However, GSK-3 inhibitors strongly suppressed 
their levels. Subsequently, we examined the effect of GSK-
3 inhibitors on nuclear factor ǋB (NF-ǋB), because this 
transcription factor has been reported to stimulate COX-
2 and mPGES-1 expression. GSK-3 inhibitors reduced the 
intranuclear protein amount of NF-ǋB probably by the 
inhibition of its translocation from cytosol to nucleus. These 
results suggest that GSK-3 plays a crucial role in PGE2 
production induced by inflammatory stimuli and GSK-3 
inhibitors may have potential as novel anti-inflammatory 
drugs.S21P2-120  Effect of gangliosides on 
TLR ligand-induced infl ammatory 
response in A549 cells
Yusuke Honda1, Akinori Hisatsune2,3, Yuki Kurauchi2,3, 
Takahiro Seki1, Hiroshi Katsuki1
1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 
2Priority Organization for Innovation and Excellence, Kumamoto Univ., 
3Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Gangliosides are sialic acid-containing glycosphingolipids 
that are components of mammalian cell membranes. In 
various tumor cells, gangliosides are produced at high levels 
and shed into their local microenvironment. In fact, shed 
tumor gangliosides have been detected in the circulation 
of some patients, therefore the measurement of circulating 
gangliosides is clinically useful for diagnosis. In previous 
studies, exogenous gangliosides were found to inhibit 
LPS-induced activation of monocytes and dendritic cells. 
Therefore, it is recognized that shed tumor ganglioside may 
contribute to escape mechanisms from immunosurveillance. 
However, the effect of gangliosides against LPS-stimulated 
tumor cells and the precise molecular mechanisms are poorly 
understood.In this study, we found that GM3, a ganglioside 
with the simplest structure, significantly decreases LPS 
or other TLR ligand-induced cytokine expression in A549 
cell lines (human lung adenocarcinoma epithelial cell). 
On the other hand, GM3 did not affect TNF-ǂ, IL-1ǃ or 
PMA-induced cytokine expression. These results suggest 
that GM3 specifically attenuates TLR signaling through 
various TLRs in A549 cells. We are currently examining the 
molecular mechanisms involved.
P2-122  Small GTPase Rac2 mediates 
histamine-induced migration of mouse 
mast cells
Atsuo Kuramasu1, Mie Wakabayashi2, 
Takeshi Honda1, Yurie Higuchi1, Makoto Inui1, 
Kazuhiko Yanai2
1Dept. Pharmacol., Yamaguchi Univ. Grad. Sch. Med., 2Dept. Pharmacol., 
Tohoku Univ. Grad. Sch. Med.
Histamine H4 receptor (H4R) is a Gi-protein coupled 
receptor that predominantly distributes in hematopoietic 
cells and that plays roles in a variety of pathophysiological 
conditions such as asthma, dermatitis, colitis, pruritus 
and pain.  We have previously identified a small GTP-
binding protein, Rac1 and Rac2, as binding proteins that 
interact with carboxy-terminal region of H4R.  Mouse 
bone-marrow-derived mast cells (BMMCs) migrate 
toward histamine through H4R but precise molecular 
mechanisms in this process are not understood.  In this 
study, we investigated whether Rac1 or Rac2 was involved 
in H4R-mediated chemotaxis of BMMCs.  Nonspecific Rac 
inhibitor, NSC23766, inhibited H4R-mediated chemotaxis 
in a concentration-dependent manner.  Rac activation 
assays showed that histamine induced activation of both 
Rac1 and Rac2 in BMMCs.  However, only Rac2 activation 
was blocked by H4R-specific antagonist, JNJ7777120. 
Expression of dominant negative form of Rac2 in BMMCs 
reduced chemotactic response toward histamine.  These 
results suggest that Rac2 is mainly involved in H4R-
mediated chemotaxis of BMMCs.6
P2-123  T cell cortical F-actin is 
mediated by mDia and critical for TCR 
signaling
Kiyoshi Tohyama1, Dean Thumkeo2, Shuh Narumiya2
1Dept.Pharm., Kyoto U.Sch.Med, 2AK project, Kyoto U. Sch.Med
TCR signaling is mediated by multiple kinases and adaptor 
proteins in T cells and required for its activation. Recently, 
the involvement of actin cytoskeleton in this process has 
been unraveled through the functional studies of actin 
regulatory proteins. In this work we showed that actin 
À laments mediated by mDia, a member of formin family is 
involved in TCR signaling. In mDia1/3 knockdown Jurkat 
T cells, F-actin amount and filamin, an actin crosslinker, 
expression was altered and the appearance was abnormal. 
When T cells were stimulated by anti-CD3 and anti-CD28 
antibodies, mDia1/3 knockdown T cells showed reduced 
TCR stimulation-dependent surface CD69 expression and 
calcium inÁ ux, thus indicate impaired T cell activation. ERK 
phosphorylation after stimulation was also reduced. These 
results together suggest the involvement of mDia1/3 in TCR 
signaling in T cells.
P2-125  Resveratrol downregulated 
caveolin-1 in A431 cells
Noriko Imaizumi1, Junko Yoshida1, 
Takaharu Ishibashi1,2, Takayoshi Masuoka1, 
Matomo Nishio1
1Dept. Pharmacol., Sch. Med., Kanazawa Med. Univ., 2Pharmacol. Sch. Nurs., 
Kanazawa Med. Univ.
Resveratrol, a natural polyphenol phytoalexin, was shown 
to demonstrate growth suppressive and pro-apoptotic 
effects in human epedermoid carcinoma A431 cells, but its 
mechanism has been unclear.  We found that resveratrol 
treatment resulted in loss of actin À lament and lamellipodia, 
and remarkable swelling of A431 cells. Caveolin-1, a major 
component of plasma membrane, was signiÀ cantly decreased 
in both mRNA and protein levels by 48 hr resveratrol 
treatment. Decrease of caveolin-1 protein was accompanied 
with reduction of SRC protein located in plasma membrane, 
which indicates resveratrol induced the disorder of signaling 
molecules assambled on caveolae. We also observed an RNA-
binding protein HuR was downregulated by resveratrol 
treatment. HuR was known to stabilize mRNAs containg 
caveolin-1 mRNA. These results suggest that resveratrol 
seemed to play a role in regulation of caveolin-1 mRNA 
stability through HuR.S21P2-124  IL-18 promotes macrophage 
M2 polarization
Takuro Kobori, Shinichi Hamasaki, Atsuko Niwa, 
Hideo Takahashi
Dept. Pharmacol., Sch. Med., Kinki Univ.
Interleukin (IL)-18, derived from macrophage, promotes 
angiogenesis and aggravates inflammatory bowel disease 
(IBD) and rheumatoid arthritis (RA) in which angiogenesis 
is a complicating factor. However, the detailed mechanism 
remains to be unclear.
Macrophage can generally be classiÀ ed into two phenotypes: 
M1 or M2 driven in response to stimuli by Th1 or Th2 
cytokines, respectively. Recent studies revealed that M2 
macrophage promotes angiogenesis while M1 macrophage 
works in reverse. Furthermore, enhancement of CD163 
expression, one of M2 marker, positively correlates to the 
progression of IBD and RA. The aim of this study is to 
determine whether IL-18 has any inÁ uence on CD163 level 
in macrophage and to examine the angiogenesis mechanism 
of IL-18.
After the differentiation of a mouse monocyte/macrophage 
cell line, Raw264.7, into M1 or M2, surface protein levels 
of M1 marker: CD54, CD86 and of M2 marker: CD163 
were measured by flow cytometry. While co-treatment 
of IL-18 had no influence on M1 markers, that of IL-18 
signiÀ cantly increased CD163 level. For functional analysis 
of macrophage, we are currently performing in vitro  and in 
vivo  tube formation assay using Matrigel base.
In conclusion, IL-18 promotes increased expression of 
CD163, leading to the acceleration of M2 polarization.
P2-126  Effects of histamine H3
and H4 receptor antagonists on cell 
proliferation in cultured human breast 
cancer cells
Satoshi Tanaka1, Minoru Sakaguchi1, Aika Tsujimoto1, 
Yuki Tanaka1, Mari Yoshida1, Takako Soda1, 
Hiroki Yoneyama2, Yosihide Usami2, Sinya 
Harusawa1,2, Masanori Takaoka1
1Lab. Cell Biol., Osaka Univ. Pharm. Sci., 2Lab. Pharm. Org. Chem., Osaka 
Univ. Pharm. Sci.
Histamine is involved in various kinds of physiological 
functions as a neurotransmitter in the central nervous 
system and a causative substance of inflammation, 
allergic reactions, and gastric acid secretion. Meanwhile, 
histamine expression and biosynthesis were detected in 
breast cancer cells. It is reported that histamine H3 receptor 
(H3R) is potentially relevant to the proliferation of breast 
cancer cells. As the H3R exhibits the highest degree of 
homology with H4R among all of the histamine receptor 
subtypes, we have examined effects of OUP-186 (selective 
H3R antagonist), clobenpropit (H3R antagonist and H4R 
agonist), and JNJ10191584 (selective H4R antagonist) in 
cultured human breast cancer cells (MDAMB-231). Among 
them, JNJ10191584 (IC50 >100 ǍM) did not affect breast 
cancer cell proliferation, while OUP-186 and clobenpropit 
inhibited the cell proliferation. The IC50 value for OUP-
186 and clobenpropit were approximately 10 ǍM and 50 
ǍM, respectively. OUP-186 induced cell death, activating 
caspase-3/7, although the cell death was not affected 
by clobenpropit. These results indicated that OUP-186 
suppresses apparently the proliferation of breast cancer 
cells.7
P2-127  The mechanism of 
induction of tumor progression by 
Porphyromonas gingivalis LPS via 
TRPV1 channels
Tsuyako Ohkubo, Jun Yamazaki
Dept. Physiol. Sci. Mol. Biol., Fukuoka Dent. Coll.
The lateral margin of the tongue, which is in contact with 
the adjacent molar teeth, is relatively more susceptible 
to lingual cancer. This part of the tongue is thought 
to be exposed to a much higher concentration of the 
lipopolysaccharide produced by Porphyromonas gingivalis  
(pgLPS) in the presence of severe periodontal disease, which 
might have some influence on lingual cancer. Herein, we 
investigated the influence of pgLPS on cell migration and 
adhesion mediated by TRPV1 channels using the tongue 
carcinoma cell line HSC3. The cell adhesion assay using 
the detached and resuspended cells after 24-hr treatment 
with LPS revealed a pgLPS-induced increase in adhesion 
to various extracellular matrices like laminin. A scratch 
wound assay on monolayer cell sheets revealed that 
pgLPS produced an increase in directional migration. LPS 
increased the mRNA expression of TRPV1, and upregulated 
TRPV1 immunofluorescence and the Ca2+ influx induced 
by the TRPV1 agonist capsaicin in the migrating cells 
at the wound edge upon scratch wounding. AMG9810, a 
TRPV1 antagonist, inhibited the LPS-induced increase in 
migration. These results suggest that pgLPS may stimulate 
the progression of lingual cancer via its effect on the TRPV1 
channels.
P2-129  DNA aptamer raised against 
advanced glycation end products 
inhibits melanoma growth in nude mice
Yuichiro Higashimoto1, Takanori Matsui1, 
Ayako Ojima1, Sayaka Maeda1, Masayoshi Takeuchi2, 
Hiroyoshi Inoue3, Sho-ichi Yamagishi1
1Kurume Univ. Sch. of Med., 2Med.Res.Inst., Kanazawa, Med. Univ., 3Keio 
Univ. Sch. of Med.
Epidemiological studies have suggested that diabetes is 
associated with an increased risk of cancer. We investigated 
here whether DNA aptamer directed against advanced 
glycation end products (AGE-aptamer) inhibited melanoma 
growth in nude mice. G361 melanoma cells were injected 
intradermally into the upper flank of athymic nude mice. 
Mice received continuous intraperitoneal infusion (0.136Ǎg/
day) of either AGE-aptamer (n=9) or Control-aptamer (n=8) 
by an osmotic mini pump. Tumor volume was measured at 
4-day interval, and G361 melanoma was excised at day 43 
after the aptamer treatment.AGE-aptamer significantly 
inhibited the in vivo-tumor growth of G361 melanoma. 
Immunohistochemical and western blotting analyses of 
G361 melanoma revealed that AGE-aptamer decreased 
expression levels of proliferating nuclear antigen, CD31 
and Mac-3, markers of endothelial cells and macrophages, 
respectively. AGE-aptamer significantly decreased the 
number of tumor-associated vessels. AGE, receptor for AGE 
(RAGE) and vascular endothelial growth factor levels were 
also reduced in AGE-aptamer-treated G361 melanoma. 
AGE-aptamer inhibited the AGE-induced proliferation and 
tube formation of endothelial cells as well as the growth of 
G361 cells in vitro.
S21P2-128  Functional characterization 
of choline transporters in human 
melanoma cells
Masato Inazu1,2, Tomomi Mitsuhata1, Tomoya Okano1, 
Satoshi Shimada1, Jun Hayashi1, Miki Yara3, 
Beniko Iwao4, Naomi Hara3, Tsuyoshi Yamanaka2
1Institute of Medical Science, Tokyo Med. Univ., 2Dept. of Preventive 
Medicine, Tokyo Med. Univ., 3Dept. of Anesthesiology, Tokyo Med. Univ., 
4Dept. of Psychiatry, Tokyo Med. Univ.
Choline is essential for the synthesis of major membrane 
phospholipid phosphatidylcholine. The intracellular choline 
accumulation through choline transporters is the rate-
limiting step in phospholipids metabolism. Melanoma is 
an aggressive malignant tumor derived from melanocytes. 
Accounting for 3-5 % of all diagnosed skin cancers, it is 
responsible for more than 70 % of all skin cancer-related 
deaths worldwide. However, the uptake system for choline 
and the functional expression of choline transporters in 
melanoma are poorly understood. In this study, we examined 
the functional characterization of choline uptake and sought 
to identify the transporters in human melanoma MeWo 
cells. High- and low-afÀ nity choline transport systems were 
present in MeWo cells, and these were Na+-independent and 
pH-dependent. Choline uptake was inhibited by cationic 
drugs and the choline analogue hemicholinium-3. Real-
time PCR and immunocytochemical analysis revealed that 
choline transporter-like protein 1 (CTL1) and CTL2 are 
mainly expressed. Cationic drugs inhibited cell viability, 
and enhanced the caspase-3/7 activity. These results suggest 
that CTL1 and CTL2 are functional expressed in melanoma 
cells and are also involved in abnormal proliferation.
P2-130  Functional role of RASSF1A-
PRMT5 interaction for the organization 
of Golgi apparatus
Yumiko Saito, Nobuya Sakai, Katsushi Shibata
Dept. Pharmacol., Himeji Dokkyo Univ.
The candidate tumor suppressor gene RASSF1A is 
inactivated in many types of cancers. However, the 
mechanisms by which RASSF1A exerts  i ts  tumor 
suppressive functions have yet to be elucidated. We 
previously identified protein arginine methyltransferase 5 
(PRMT5) as a novel interacting protein with RASSF1A by 
peptide mass fingerprinting. In this study, we examined 
whether RASSF1A and/or PRMT5 induced alteration 
in the organization of the Golgi apparatus by analyzing 
the morphological alterations of Golgi structure by 
immunostaining with an antibody for golgin GM130. In 
the COS-7 cells transfected with RASSF1A, the Golgi body 
are dispersed and fragmented into vesicles which dot the 
surface of the microtubule bundles stabilized by RASSF1A. 
The quantitative analysis of Golgi dispersion has shown that 
there are significantly more Golgi membranes close to the 
perinuclear region in the cells co-transfected RASSF1A and 
PRMT5 compared with the cells expressing RASSF1A alone, 
indicating that PRMT5 has an inhibitory effect on the Golgi 
dispersal induced by RASSF1A. The results obtained suggest 
that RASSF1A-PRMT5 interaction plays a functional role in 
the maintenance of Golgi apparatus, where it may modulate 
the tumor-suppressive effects mediated by RASSF1A.8
P2-131  miRNA expression profi ling 
in breast cancer stem cells
Akiko Sasaki1, Yuko Tsunoda2, Mayumi Tsuji1, 
Yuko Udaka1, Hideto Oyamada1, Hiromichi Tsuchiya1, 
Kanji Furuya1, Katsuji Oguchi1
1Dept. Phamacol., Showa Univ. Sch. Med., 2Kameda Med.Center, Breast 
Center
Micro-RNAs involved in the repression of both gene 
transcription and translation are also associated with 
oncogenes. Cancer stem cells with self-proliferation potential 
have attracted attention as a cause of recurrence and 
metastasis. In the present study, cancer stem cells in vitro 
were investigated using CD44 as a breast cancer stem cell 
marker. Also, miRNAs specifically expressed in the TNBC 
subtype were also examined. Triple (ER, PgR, and HER2)-
negative MDA-MB-231, BT-549, and HCC1143 were used as 
breast cancer cells. Expression changes in miRNAs in CD44-
positive cells relative to all cultured cells demonstrated 
significant (10-fold or more) increases. Fourteen miRNAs 
(miR-let7c, -100, -10a, -148a, 18a, -195, -19a, -19b, -200a, 
-26a, -27a, -29b, -29c, and -424) increased in MDA-MB-231, 
while four miRNAs (miR-140-5p, -19a, -424, and -485-5p) 
increased in BT-549. Thus, miR-19a and -424 increased in 
both MDA-MB-231 and BT-549. Reportedly, miR-19a targets 
PTEN to promote cell proliferation, while miR-424 facilitates 
tumor angiogenesis through HIF1. These results indicated 
that miR-19a and -424 were essential for promoting the self-
proliferation of CD44-positive breast cancer cells.
P2-133  Study of anticancer drug 
sensitivity to tumor cells using a 
3-dimensional culture method
Takashi Morikawa1, Kana Honbori1, Namie Beppu1, 
Shinichiro Tsunesumi1, Shigenori Enoki1, 
Seiichi Katayama, Hiroyuki Hironaka, 
Katsuhide Nishi
LSI Medience Corporation
Evaluation of anticancer drugs using cancer cell lines 
have generally been performed in a monolayer (2-D) cell 
culture conditions. However, in 2-D cell culture, the cells 
form unnatural attachments. Thus, in recent years, the 
benefits of 3-D cell culture have been recognized to mimic 
pathological conditions in vivo. In this study, sensitivity 
of 3-D cell culture using a commercially available one was 
compared with that of the 2-D cell culture. As a result, the 
cancer cell lines were able to form spheroid by the 3-D cell 
culture method. Furthermore, the sensitivity to anticancer 
drug of the spheroids was different from that of 2-D cell 
culture method. In addition, the sensitivity to anticancer 
drugs of the spheroids was varied among culture devices. 
From the above results, it is thought that we could establish 
an evaluation method for anticancer drugs using the 3-D cell 
culture.SP2-132  The role of osteocalcin on 
prostate cancer growth
Yoshikazu Hayashi1,3, Tomoyo Kawakubo-Yasukochi1, 
Akiko Mizokami1, Seiji Nakamura3, 
Hiroshi Takeuchi2, Masato Hirata1
1Lab.Mol. Cell. Biochem., Fac Dental Sci, Kyushu Univ., 2Div. Applied 
Pharmacol., Kyushu Dental Univ., 3Sec. Maxillofacial Oncol., Fac Dental Sci, 
Kyushu Univ.
Osteocalcin (OC), osteoblasts-derived hormone, is circulating 
as both carboxylated (Gla) and uncarboxylated (Glu) forms 
in the blood, and serum OC level has been thought to be an 
index of the properties of bone. Recent studies demonstrated 
that high circulating OC levels constitute an independent 
marker for bone metastasis in prostate cancer patient. 
However, there is no evidence on a mechanistic basis that 
OC directly deteriorates pathological status of prostate 
cancer. 
In this study, we investigated the direct effects of OC on 
the growth of androgen-independent prostate cancer cells, 
PC-3 and PPC-1, using purified GlaOC and GluOC. We 
first confirmed by RT-PCR that both cell lines expressed 
the receptor for OC, G protein-coupled receptor family C 6A 
(GPRC6A). WST-8 and BrdU assays revealed that GlaOC 
(1 - 10 ng/ml) propagated these cells in vitro , while GluOC 
at the same concentration induced these cells toward cell 
death, whose type of cell death was that of apoptotic, as 
assessed by the production of mature caspase-3 and an 
elevation of the proteolytic activity.
These results suggest that a functional difference between 
GlaOC and GluOC is evident, as promoting and inhibiting to 
prostate cancer cell growth, respectively.
P2-134  Metabolomic profi ling of 
3-styrylchromone-induced Cytotoxicity 
in an Oral Squamous Cell Carcinoma 
Cell Line
Hiroshi Sakagami1, Chiyako Shimada1, 
Yumiko Kanda2, Osamu Amano3, Masahiro Sugimoto4, 
Koichi Takao5, Yoshiaki Sugita5
1Div. Pharmacol., Meikai Univ. Sch. Dent., 2Dept. Electron Microscope, 
Meikai Univ., Sch. Dent., 3Div. Anatomy, Meikai Univ. Sch. Dent., 4Institute 
Advanced Biosci., Keio Univ., 5Fac. Pharm. Sci., Josai Uni
We have  previously  reported  that  among f i f teen 
3-styrylchromone derivatives, a newly synthesized (E )-3-
(4-hydroxystyryl)-6-methoxy-4H -chromen-4-one [11] that 
has OCH3 group at C-6 position of chromone ring,  showed 
the highest cytotoxicity against human oral squamous cell 
carcinoma (OSCC) cell lines.  Furthermore, [11] showed 
comparable tumor-selectivity index with that of several anti-
cancer agents.  In the present study, we investigated the 
effect of [11] on À ne cell structure and metabolic proÀ ling in 
a human OSCC cell line HSC-2.   Cytotoxicity was assayed 
with MTT method.  Fine cell structure was observed under 
transmission electron microscope.  Cellular metabolites were 
extracted with methanol that contains internal standards 
and determined by CE-TOFMS analysis.   Cytotoxicity 
of [11] appeared after 3 h and reached a plateau at 24 h. 
During early stage of cytotoxicity induction, mitochondrial 
enlargement and accumulation of diethanolamine were 
observed.  The present study suggests the alternation 
of choline metabolism may be involved in the cell death 
induction by [11].  Further substitutions at 5, 6 ad 7 position 
of chromone ring in [11] may be a potential choice for 
designing new anticancer drugs.219
P2-135  Role of transcription 
factor EB (TFEB) in BMP-induced 
osteoblastgenesis
Erika Yoneshima1,2, Kuniaki Okamoto1, 
Xiaobin Wang1,2, Eiko Sakai1, Kazuhisa Nishishita1, 
Noriaki Yoshida2, Takayuki Tsukuba1
1Div. Dent. Pharmacol., Nagasaki Univ. Grad. Sch. Biomed. Sci., 2Div. 
Orthodont and Dentofac. Orthoped., Nagasaki Univ. Grad. Sch. Biomed. Sci.
Osteoblasts are specifically involved in bone formation 
through secretion of various bone matrix proteins. However, 
recent studies have shown that lysosomal degradation 
systems are also responsible for the osteoblast formation. 
Indeed, we previously reported that various endosomal/
lysosomal proteins increase during osteoblast differentiation 
induced by ascorbic acid and ǃ-glycerophosphate. In this 
study, we report that transcription factor EB (TFEB), 
a master regulator of autophagic and lysosomal gene 
expression, is associated with osteoblastgenesis. When pre-
osteoblastic MC3T3-E1 cells were stimulated with bone 
morphogenic protein (BMP) 2, the expression level of TFEB 
was increased during the osteoblast differentiation. To 
explore the role of TFEB in osteoblast differentiation, we 
performed knockdown of TFEB with siRNA oligonucleotides 
in BMP-induced MC3T3-E1 cells. Alkaline phosphatase 
staining revealed that TFEB knockdown inhibited the BMP-
induced osteoblast differentiation. Western blot analyses 
showed that TFEB attenuated phosphorylation of Smad 1/5. 
No significant changes of BMP receptor 1 between TFEB-
knockdown and control cells were observed. These results 
suggest that TFEB effects BMP-induced osteoblastgenesis 
via a Smad1/5-dependent pathway.
P3-3  Phagocytic astrocytes after 
brain ischemia
Yosuke Morizawa, Yuri Hirayama, Shuichi Koizumi
Dept. Neuropharmacol., Interdisciplinary Grad. Sch. Med., Univ. Yamanashi
Astrocytes are highly responsive to various brain pathologies 
and their genetical and morphological features are 
dramatically changed, whereas our understandings of their 
functions and roles are inadequate.  Recent gene profiling 
study revealed that astrocytes have several phagocytic 
molecules even in physiological conditions.  However, 
whether astrocytes are able to phagocytose cellular debris 
or not, moreover, molecular pathways how astrocytes 
engulf remain largely unknown.  In this study, we show 
that a subset of reactive astrocytes become phagocytic after 
transient ischemic injury in limited spatiotemporal pattern. 
Within the penumbra region, many reactive astrocytes had 
phagocytic inclusions and expressed phagocytic markers 
after middle cerebral artery occlusion.  Gene and protein 
expression analysis showed that ABCA1 (ced-7) and its 
pathway molecules, MEGF10 (ced-1), GULP1 (ced-6), 
genes implicated in engulfment, were increased in reactive 
astrocytes.  Also, using cultured astrocytes from rodent, 
we identified these molecules responsible for astrocytic 
phagocytosis in vitro.  Overall we propose a model in which 
not only microglia but also astrocytes cooperatively to 
mediate engulfment of neuronal debris, which in turn lead 
to recovery of brain microenvironment after brain insult.S22P3-1  Diclofenac-enhanced 
microglia activation in infl uenza-
associated encephalopathy
Mineyoshi Aoyama1, Hiroki Kakita1,2, Kiyofumi Asai1
1Dept. Mol. Neurobio., Nagoya City Univ. Sch. Med., 2Dept. Pediatrics, 
Nagoya City Univ. Sch. Med.
Influenza-associated encephalopathy (IAE) is a central 
nervous system complication with a high mortality rate, 
which is increased significantly by the non-steroidal anti-
inÁ ammatory drug diclofenac sodium (DCF). In the present 
study, we investigated the effects of DCF on brain immune 
cells (i.e. microglia) stimulated with three proinÁ ammatory 
cytokines, namely interleukin-1ǃ, tumor necrosis factor-ǂ, 
and interferon-Ǆ. Three cytokines induced the expression of 
inducible NO synthase (iNOS), as well as NO production, 
in microglia. The addition of DCF to the culture system 
augmented iNOS expression and NO product ion. 
Cytokine treatment induced morphological changes to and 
phagocytosis by the microglia. The addition of DCF to the 
culture system enhanced microglial activation. Inhibitors 
of nuclear factor (NF)- ǋB inhibited iNOS gene expression 
in cytokine-stimulated microglia with or without DCF. In 
conclusion, DCF acts synergistically with proinÁ ammatory 
cytokines to increase the production of NO in microglia, 
leading to phagocytic activity of the activated microglia. 
These findings may explain the significant increase in 
mortality of IAE patients treated with DCF.
P3-4  Brain pericytes release 
higher amounts of interleukin-6 
compared with glial cells in response 
to tumor necrosis factor-Į: Involvement 
of MAPK, IțB-NFțB and JAK-STAT3 
signaling pathways
Junichi Matsumoto1, Shinya Dohgu2, Fuyuko Takata2, 
Takashi Machida2, Koujiro Futagami1, 
Atsushi Yamauchi2, Yasufumi Kataoka2
1Dept. Pharm. Care Health Mgt., Fac. Pharm. Sci., Fukuoka Univ., 2Dept. 
Pharm. Care Health Sci, Fac. Pharm. Sci., Fukuoka Univ.
Brain pericytes are involved in neurovascular dysfunction, 
neurodegeneration and/or neuroinflammation. Interleukin 
(IL)-6 mediates inflammation in the neurovascular units 
(NVU). In the present study, we examined the ability of 
pericytes to release IL-6 in response to proinflammatory 
cytokines compared with that of astrocytes or mixed glial 
cells. Next, we elucidated whether inhibitor kappa B (IǋB)-
nuclear factor kappa B (NFǋB), Janus family of tyrosine 
kinase (JAK)-signal transducer and activator transcription 
3 (STAT3) and three mitogen-activated protein kinases 
(MAPKs) pathways are involved in TNF-ǂ-induced IL-6 
release from brain pericytes. We found that among NVU 
cells, brain pericytes possess the specific properties for 
releasing higher amounts of IL-6 in response to TNF-ǂ. 
TNF-ǂ-induced activation of JAK-STAT3, IǋB-NFǋB and 
MAPKs (p42/p44 MAPK, p38 MAPK) pathways is essential 
for increased release of IL-6 from brain pericytes. Pericytal 
capacity for releasing IL-6 could have a key role in the 
mediation of brain pericytes-induced neuroinÁ ammation in 
the NVU.0
P3-5  Effect of miglustat on 
neural differentiation of Sandhoff 
diseasemodel mouse-derived iPS cells
Katsutoshi Kaizu1, Yasuhiro Ogawa1, Subaru Takada1, 
Hitoshi Sakuraba2, Kazuhiko Oishi1
1Dept. Pharmacol., Meiji Pharmaceutical Univ., 2Dept.Clin.Genetics, Meiji 
Pharmaceutical Univ.
Sandhoff disease (SD) is a glycosphingolipid storage 
disease that arises from mutations in the Hexb  gene and 
the resultant deÀ ciency in Ƥ-hexosaminidase activity. This 
deÀ ciency results in aberrant lysosomal accumulation of the 
ganglioside GM2 and related glycolipids, and progressive 
deterioration of the central nervous system. Dysfunctional 
glycolipid storage causes severe neurodegeneration through 
a poorly understood pathogenic mechanism.We have 
generated iPS cells from the Hexb -/- mice, a mouse model 
of SD (SD-iPSC). Although SD-iPSCs could differentiate 
toward a neural lineage, impaired neuronal differentiation 
of SD-iPSCs was observed (Ogawa Y et al., PLoS ONE, 
8, e55856, 2013).Miglustat is used primarily to treat 
Type I Gaucher disease. Itis an inhibitor of the enzyme 
glucosylceramide synthase, which is a glucosyl transferase 
enzyme responsible for the first step in the synthesis of 
mostglycosphingolipids.In the present study, effect of 
miglustat on the impaired differentiation of SD-iPSCs 
toward a neural lineage was investigated. We found that 
this drug reversed the impairment of neural differentiation.
These results suggest that miglustat is a noveland attractive 
therapeutic candidate for SD.
P3-7  Simulation analysis of water 
and ion dynamics in astrocyte
Shingo Murakami, Yoshihisa Kurachi
Dept. Pharmacol., Osaka Univ. Sch. Med
In response to perturbation of extracellular environment in 
the brain, astrocyte transport water and ions to maintain 
proper environment for neural activity. Extracellular K+ 
concentration ([K+]out) in the brain increases in response to 
ischaemia, hypoxia, hypoglycaemia, seizures, and spreading 
depression and can cause significant problems in brain 
function. On the other hand, when the blood brain barrier 
(BBB) is disrupted, water Á ux to extracellular and increase 
of extracellular space lead to vasogenic edema. In order 
to prevent the harmful elevation of [K+]out and increase of 
extracellular space, astrocytes clear excessive K+ and water 
in extracellular space by redistributing K+ and water. Here 
we report results from a simulation analysis of water and 
ion dynamics in astrocyte. New models of ion channels, 
such as volume- regulated anion channel (VRAC) were 
incorporated into our previous astrocyte model to reproduce 
regulatory volume decrease, and were used to simulate not 
only K+ transport but also water transport under vasogenic 
edema. Our simulation analysis revealed controversial 
mechanisms of astrocytic ion and water clearance.S22P3-6  Increase of transglutaminase 
2 expression and endocytosis activity 
by amphotericin B in mouse microglial 
cell line BV-2
Katsura Takano, Kenji Kawabe, Mitsuaki Moriyama, 
Yoichi Nakamura
Lab. Integrative Physiol. Vet. Sci., Osaka Pref. Univ.
Amphotericin B (AmB), a polyene antibiotic, is reported 
to have therapeutic effects on prion diseases, in which the 
activation of glial cells has been suggested to play important 
roles by proliferating and producing various factors such 
as nitric oxide (NO), proinflammatory cytokines, and 
so on. In the previous study, we presented that AmB 
induced NO production and proinflammatory cytokines 
expression, and changed neurotrophic factors expression in 
cultured microglia. On the other hand, transglutaminase 
2 (TG2), a crosslinking enzyme, is reported to be involved 
in inflammation and neurodegenerative diseases. In the 
present study, we investigated the effects of AmB on TG2 
expression and endocytosis activity in mouse microglial cell 
line BV-2. We found that AmB could increase TG2 expression 
and TG activity in a concentration-dependent manner. AmB 
also increased endocytosis activity assessed by incorporation 
of Á uorescent microbeads or dead-cells. AmB-increased TG2 
expression and endocytosis activity were suppressed by a TG 
inhibitor, cystamine. These results suggest that AmB could 
activate microglia to increase phagocytosis accompanied 
with TG2 expression.
P3-8  Functional contribution of 
mitochondrial TRPV1 in regulating 
microglial migration
Takahito Miyake1, Hisashi Shirakawa1, 
Takayuki Nakagawa1,2, Shuji Kaneko1
1Dept. Mol. Pharmacol., Grad. Sch. Pharmaceu. Sci., Kyoto Univ., 2Dept. Clin. 
Pharmacol. Th er., Kyoto Univ. Hosp.
Microglia are the resident immune cells in the brain. 
Microglial migration is essential for many physiological and 
pathophysiological processes. Although microglia have some 
members of the transient receptor potential (TRP) channel 
family, the roles of these channels remain poorly understood. 
Here, we explored the role of TRP vanilloid 1 (TRPV1), a 
channel opened by capsaicin, heat and endovanilloids, in 
microglia. We found that application of capsaicin induced 
TRPV1- and Ca2+- dependent migration in microglia. 
Electrophysiological recording, intracellular Ca2+ imaging 
and immunocytochemistry indicated that TRPV1 was 
localized primarily in intracellular organelles. Treatment 
with capsaicin induced an increase in intramitochondrial 
Ca2+ concentrations and mitochondrial depolarization. 
Furthermore, microglia derived from TRPV1-knockout 
mice showed delayed Ca2+ efflux compared with those 
derived from wild-type mice. Pharmacological experiments 
showed that mitochondrial TRPV1 activation induced 
ROS production followed by MAPK activation. Moreover, 
a mixture of three endovanilloids augmented TRPV1-
dependent microglial migration. Together, these results 
indicate that mitochondrial TRPV1 plays an important role 
in inducing microglial migration.1
P3-9  Role of thrombin-reactive 
brain pericytes in the diabetes-induced 
BBB dysfunction
Takashi Machida, Shinya Dohgu, Fuyuko Takata, 
Junichi Matsumoto, Ryousuke Hirata, 
Tomoyuki Miyamura, Atsushi Yamauchi, 
Yasufumi Kataoka
Dept. Pharm. Care Health Sci., Fac. Pharm. Sci., Fukuoka Univ.
In addition to the peripheral complications, the central 
complications such as diabetic cognitive impairment occur 
during diabetes. Blood-brain barrier (BBB) consisting of 
brain microvascular endothelial cells (BMECs), astrocytes 
and pericytes, regulates transportation of the substances 
between brain and peripheral blood. BBB has been known 
to exhibit dysfunction with progress of the diabetes. 
However, direct cause of the BBB dysfunction in diabetes 
remains obscure. Thrombin, an inflammatory mediator, is 
increased in the peripheral blood in diabetes. In this study, 
we focus on pericytes and thrombin to elucidate their roles 
for BBB dysfunction in diabetes. We established high-fat 
diet (HFD)-induced diabetic mice.  Thrombin was increased 
in brain of the diabetic mice fed HFD for 8weeks.This 
increased thrombin in the brain is derived from production 
in itself, but not from that in the peripheral blood. Next, 
we elucidated whether pericytes participate in thrombin-
induced BBB dysfunction using in vitro BBB model. 
Thrombin increased BBB permeability in BMECs/pericytes 
co-cultures but not in BMECs monolayers. These findings 
suggested that thrombin-reactive brain pericytes have a key 
role in the diabetic BBB dysfunction.
P3-11  Caloric restriction prevents 
cognitive impairment induced by ȕ
amyloid peptide (25-35)
Masayuki Hiramatsu, Chisa Murai, Hanako Itoh, 
Tomohiro Nomura
Dept. Chem. Pharmacol., Fac. Pharm., Meijo Univ.
Oxidative damage of the brain may lead to cognitive 
impairment.  Caloric restriction (CR) has been demonstrated 
to offset age-associated oxidative stress, and may prevent 
or delay the onset of Alzheimer's disease.  In this study, 
we investigated the effects of CR on the memory function 
using an Alzheimer's disease model, beta amyloid peptide 
(Aǃ) (25-35)-treated mice.  Aǃ (25-35) (9 nmol/mouse, 
i.c.v.) administered to mice induced learning and memory 
impairment on the 5th and 8th days after injection in 
a step-down-type passive avoidance test and a novel 
recognition test, respectively.  Delayed memory impairment 
induced by Aǃ (25-35) was significantly attenuated in the 
CR group (80% of the calories available to control mice). 
Furthermore, similar results were observed in mice fed a 
low carbohydrate diet.  Although a significant increase in 
levels of malondialdehyde (MDA) was observed after Aǃ 
(25-35) injection, there was no change in CR mice.  These 
results suggest that CR may be important to prevent 
memory impairment induced by Aǃ (25-35) irrespective of 
carbohydrate availability, and oxidative stress may not have 
inÁ uenced in the present results.S2P3-10  Experience-dependent 
synaptic regulation requires 
postsynaptic mGluR-IP3 signaling in the 
mature barrel cortex
Jun Kubota, Kazunori Kanemaru, Hiroshi Sekiya, 
Yohei Okubo, Masamitsu Iino
Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo
Cortical synapses are modified by sensory experience, a 
process that is considered as a fundamental mechanism to 
support learning and long-term adaptation to an altered 
environment. This process is most robust during early 
developmental period, but takes place throughout life. 
However, the mechanisms underlying these experience-
dependent modifications remain elusive, especially in 
mature animals. Here we investigated the effects of whisker 
deprivation at layer (L) 4-L2/3 synapses in the barrel 
cortex of adolescent mice. Whisker deprivation decreased 
the presynaptic glutamate release probability (Pr). Our 
results indicate that ongoing whisker input-dependent 
activation of metabotropic glutamate receptor (mGluR) is 
required for the maintenance of presynaptic function. In 
addition, the suppression of inositol 1,4,5-trisphosphate (IP3) 
production in L2/3 neurons decreased Pr. These findings 
suggest that experience-dependent mGluR-IP3 signaling in 
postsynaptic L2/3 neurons maintains Pr and that shutdown 
of this signaling pathway by whisker deprivation results in 
presynaptic attenuation in the barrel cortex of adolescent 
mice. This previously unrecognized mechanism provides a 
novel insight into the cortical plasticity.
P3-12  Behaviors of Npas4 knock 
out mice and Npas4 conditional knock 
out mice distinguished from wild type
Wei Shan, Taku Nagai, Kiyofumi Yamada
Dept. Neuropsychopharmacol. and Hospital Pharm., Nagoya Univ. Grad. Sch. 
Med.
Background: Neuronal Per Arnt Sim domain protein 
4 (NPAS4), a neuronal specific transcription factor, is 
activated by calcium ion via neuronal activity. Recently, 
NPAS4 has been identified as an important molecule for 
the development of inhibitory synapses in the excitatory 
neurons. The characteristic of Npas4 suggests that it 
modiÀ es features of mental disorder in the adult brain. In 
order to explore the role for Npas4 in higher brain function 
such as emotional and cognitive functions, we analyzed 
the behavioral phenotype of the Npas4 knockout mice and 
Npas4 conditional knockout mice in adult.
Methods: Wild-type B6 mice and Npas4 Knockout mice were 
subjected to behavioral analysis at the age of 8-16-week old. 
Cognitive and emotional functions were analyzed by using 
open field test, locomotor activity test, Y-maze test, novel 
object recognition test, social interaction test, and prepulse 
inhibition test.
CaMKII Cre, Npas4 Á x/Á x mice and Npas4 Á x/Á x mice was 
also subjected to the above behavioral analysis at the age of 
8-16-week old after tamoxifen treatment.
Results: Npas4 Knockout mice showed a signiÀ cant increase 
in the locomotor test, more frequent open arm entrance 
during elevated plus maze test, memory impaired during 
fear conditional test, compared with wild-type mice.
In CaMKII Cre, Npas4 flx/flx mice behavior analysis can 
totally repeat the phenotype of completely knockout mice, 
this revealed that special knockout Npas4 in the excitatory 
neuron is more important than inhibitory neuron.22
P3-13  Age-related decrease in 
glucagon-like peptide-1 in mouse 
prefrontal cortex despite the 
preservation of its receptor
Ryo Ohshima, Kanae Hotsumi, Nobuaki Ohtake, 
Kenjiro Seki
Department of Pharmacology, School of Pharmaceutical Science, Ohu 
University
Glucagon-like peptide-1 receptor (GLP-1R) agonist 
treatment is a novel therapeutic modality for the Alzheimer's 
disease (AD). We previously reported that the GLP-1R 
agonist exendin-4 up-regulates the membrane AMPA 
receptor GluR1 subunit in the neocortex of both normal and 
Amyloidǃ-treated mice. However, it is uncertain whether 
GLP-1R agonist has the advantage for AD more than other 
agonist which is coupled with Gs protein. In this study, we 
found that the both protein and immunoreactivity level of 
GLP-1 are signiÀ cantly decreased in the medial prefrontal 
cortex (mPFC) of aged mice (14 months) compared with 
young (3 weeks) or adult (6 months) mice, but neither in 
area CA1, the dentate gyrus (DG) nor in the nucleus of the 
solitary tract. However, GLP-1R protein level in the mPFC, 
DG, CA1 or CA3 areas was preserved in the aged mice. 
Although the CD11b immunoreactivity in the mPFC was 
increased in aged mice, lipopolysaccharide did not change 
the number of GLP-1-positive cells, indicating that the 
immune-activation is independent on the GLP-1 production. 
Because the exendin-4 facilitates the synaptic plasticity and 
the GLP-1R is preserved, GLP-1 analogue might beneÀ t for 
the age-related decline of cognitive function.
P3-15  Scabronine G-methylester 
produces antidementia effect through 
enhancement of hippocampal 
neurogenesis in mice
Osamu Nakagawasai1, Jia Rong Lin1, 
Wataru Nemoto1, Yutaro Obara2, Fukie Yaoita1, 
Yuichiro Arai3, Takeshi Tadano4, Yu Kobayakawa5, 
Masahisa Nakada5, Koichi Tan-no1
1Dept. Pharmacol., Tohoku Pharmaceutical Univ., 2Dept. Pharmacol., 
Yamagata Univ., 3Dept. Judotherapy, Tokyo Ariake Univ. Med. Health Sci., 
4Dept. Env. Health Sci., Kanazawa Univ., 5Dept. Chem. and Biochem., Fac. 
Sci. and Engn., Waseda Univ.
Previously, our collaborators have reported that the newly 
synthesized scabronine G (SG)-methylester (ME) enhanced 
the secretion of neurotrophic factors from 1321N1 human 
astrocytoma cells. The aim of this study was to explore 
the effects of SG-ME on memory impairment in olfactory 
bulbectomized (OBX) mice, an experimental depression and 
dementia animal model and this underlying mechanism. 
SG-ME was intracerebroventricularly administered. Long-
term memory was assessed using the passive avoidance task. 
Neurogenesis was assessed by analysis of cells expressing 
NeuN, a neuronal marker, and 5-bromo-2’-deoxyuridine 
(BrdU) uptake. The memory impairment in OBX mice 
was improved at 24 hours after SG-ME injection. The 
memory improvement effect by SG-ME was inhibited by 
the upstream inhibitor of ERK1/2 phosphorylation U0126 
coadministration. Immunohistochemical analysis showed the 
number of BrdU/NeuN double-labeled cells in the dentate 
gyrus of hippocampus significantly decreased in OBX mice 
and their cells were increased by SG-ME. The present study 
showed that SG-ME has antidementia effect characterized by 
hippocampal neurogenesis via ERK1/2 signaling pathways.
S22P3-14  Chronic treatment with 
eugenol prevents learning and memory 
impairments induced by chronic 
cerebral hypoperfusion in rats
Hirokazu Matsuzaki1, Mami Kotsuka1, Meiyan Xuan2, 
Takeshi Sakamoto2, Yasuhide Hibino3, Mari Okazaki1
1Pharmacol., Fac. Pharm. Sci., Josai Univ., 2Org. Med. Chem., Fac. Pharm. 
Sci., Josai Univ., 3Immunobiochem., Fac. Pharm. Sci., Josai Univ.
Vascular dementia is the second most common type of 
dementia following Alzheimer ’s disease. Pathological 
changes in vascular dementia are closely associated with 
oxidative stress. Eugenol, a phenylpropanoid compound 
which is contained in cloves, has been reported to exert 
neuroprotective effects in animal models of cerebral 
ischemia. In this study, we investigated the effects of 
eugenol on learning and memory impairment induced 
by bilateral carotid artery occlusion (2VO) in rats. Rats 
were orally treated with eugenol from 1 week before to 
2 weeks after 2VO surgery. In the Y-maze test, eugenol 
(10 and 30 mg/kg) treatment significantly increased 
the percentage of spontaneous alternation in 2VO rats 
compared to the vehicle-treated control rats. Eugenol also 
increased exploratory preference of the novel object in the 
novel object recognition test and step-through latency in 
the passive avoidance test in 2VO rats. Furthermore, 30 
mg/kg eugenol suppressed the 2VO-induced increase in 
plasma hydroperoxide level. These results suggest that 
eugenol ameliorates the chronic cerebral hypoperfusion-
induced impairment in learning and memory, which may be 
attributed in part to its antioxidative activity.
P3-16  Absence of Shati/Nat8l 
reduces attention behaviors in mice
Takayoshi Mamiya1, Natsumi Kachi1, 
Junko Tanaka1, Kazuya Toriumi1, Atsumi Nitta3, 
Toshitaka Nabeshima2, Masayuki Hiramatsu1
1Dept. Chem. Pharmacol., Fac. Pharm, Meijo Univ., 2Dept. Regional 
Pharmaceut Care & Sci., Fac. Pharm, Meijo Univ., 3Dept Pharmaceut Th er & 
Neuropharmacol., Grad. Sch. Pharmaceut Sci., Univ. of Toyama. 
Previously, we identified a novel molecule “Shati/Nat8l” 
from the nucleus accumbens of mice and analyzed its 
physiological roles using Shati knockout mice.  These 
knockout mice showed hyperlocomotion and higher 
impulsion, and lower social interaction than wild-type 
mice.  However, the roles on cognitive and attention-related 
behaviors are not clear.  In this study, we examined the 
ability for cognition and attention of the Shati knockout 
mice.  The knockout mice showed the impairment of 
attention in the object based attention test, whereas there 
were no signiÀ cant differences between shati-knockout and 
wild-type mice on the behaviors in spontaneous alternation 
(Y-maze) and novel object recognition tests.  This impairment 
was attenuated by the pretreatment of atomoxetine (3 mg/
kg) and methylphenidate (1 mg/kg).  Taken together, it is 
possible that shati may regulate the function of attention 
and impulsion.  Furthermore, shati knockout mice may be 
useful for an animal model of attention deÀ cit/hyperactivity 
disorder (ADHD).3
P3-17  Comparison of symptoms 
peripheral to dementia, learning ability, 
and hippocampal neurotransmitters 
between PS2APP mice and APP mice
Hiroyasu Murasawa, Mie Nakamura, 
Akiko Nakatani-Pawlak, Tohru Toyoshi, Takao Ota
Nihon Bioresearch Inc.
We have reported that symptoms peripheral to dementia and 
learning disability occur in PS2APP mice at 4 - 6 months of 
age and decreased basal release amount of hippocampal ACh 
and amyloid deposition are noted at 6 months or older of 
age.  In the present study, symptoms peripheral to dementia 
and learning ability were assessed with several test systems 
in APP mice at 14 months or older of age.  After completion 
of evaluation of learning ability, changes in hippocampal 
neurotransmitters were also assessed by microdialysis, and 
usability of PS2APP mice was conÀ rmed.
Symptoms peripheral to dementia (increased locomotor 
activity and increased aggression in social interaction 
test) and learning disability (Morris water maze test 
and fear conditioning test) were noted in APP mice.  On 
the other hand, no changes were noted in hippocampal 
neurotransmitters.
From the above results ,  symptoms peripheral  to 
dementia, learning disability, changes in hippocampal 
neurotransmitters, and amyloid deposition in PS2APP mice 
were noted earlier than in APP mice.  Therefore, PS2APP 
mice are considered to be a useful Alzheimer’s disease mouse 
model for screening for dementia.
P3-19  Dopamine D1 receptor 
dependent activation of extracellular 
signal-regulated kinase (ERK) signaling 
in the nucleus accumbens facilitates 
reward-associated learning and memory
Md. Ali B. Saifullah, Taku Nagai, Kiyofumi Yamada
Dept. Neuropsychopharmacol. and Hospital Pharma., Grad. Sch. Med., 
Nagoya Univ.
Both natural and drug rewards activate a member of the 
mitogen-activated protein kinase (MAPK) superfamily, 
extracellular signal-regulated kinase (ERK) signaling cascade 
in the mesolimbic dopaminergic system. Reward circuit 
projects from the ventral tegmental area (VTA) to the nucleus 
accumbens (NAc). NAc is of particular interest because of 
its role in controlling affective and motivational aspects of 
behavior. There is a distinct class of spatially intermixed 
medium spiny neurons (MSN) which express D1- or D2-
class dopamine receptors in the NAc. Although the role of 
ERK signaling in the MSN of NAc is becoming clear, the cell 
type-specificity in reward-associated learning is not fully 
understood. In this study, we analyzed the effect of conditional 
overexpression of constitutively active mitogen-activated 
protein kinase kinase 1 (CA-MAP2K1) in the D1R expressing 
cells of NAc on methamphetamine-induced conditioned place 
preference (CPP) as well as operant behavior for food reward. 
CA-MAP2K1 leads to activation of ERK signaling which 
possibly modifies the behavioral output. The behavioral 
analyses revealed that overexpression of CA-MAP2K1 in D1R 
expressing cells in the NAc potentiated methamphetamine-
induced CPP and facilitated Pavlovian learning for food 
reward. These results suggest that D1R-dependent ERK 
signaling pathway in the NAc could play an important role in 
reward-associated learning and memory.S22P3-18  Contextual fear memory 
extinction and hippocampal CREB 
phosphorylation in 1-methyl-4-phenyl-1, 
2, 3, 6, tetrahydropyridine (MPTP)-
induced mouse model of Parkinson’s 
disease
Ken-Ichi Kinoshita1, Yoshikage Muroi2, 
Toshiaki Ishii1,2
1Det. of Pathogenetic Vet. Sci., Gifu Univ. Utd Grad Sch of Vet. Sci., 2Det. of 
Basic Vet. Med., Obihiro Univ. of Agri. and Vet. Med.
In order to clarify the mechanism of the cognitive 
impairments in Parkinson’s disease (PD), we investigated 
the mechanism of the cognitive deÀ cits in PD model mouse 
(PD mouse) produced by MPTP (four times injections 
every 2h at a single dose of 20 mg/kg, i.p.), which destroys 
specifically the dopaminergic neurons in the SNpc. 
We evaluated the cognitive function of PD mice by the 
contextual fear conditioning test (CFCT) under two different 
unconditioned stimuli (US) (weak: 1 mA/2 s, single. intense: 
2 mA/2 s, twice). Under weak US in reconsolidation and 
extinction tests, there were no differences in freezing rate. 
On the other hand, under intense US, reconsolidation 
normally occurred but extinction was signiÀ cantly facilitated 
in PD mice. Therefore, we examined the expression level 
of the phosphorylated CREB (p-CREB), which is critical 
for fear memory formation. Immunostaining analysis of 
hippocampal dentate gyrus (DG) after extinction training 
showed a signiÀ cant decrease of the number of the p-CREB-
positive cells in PD mice. These results suggest that a 
reduction of hippocampal p-CREB expression may be 
involved in enhancement of extinction in PD mice.
P3-20  Na+, K+-ATPase inhibition 
induces protein S-guanylation during 
cerebrovascular endothelial cell injury
Yuki Kurauchi1,2, Tomohiro Sawa4, 
Akinori Hisatsune1,2, Takahiro Seki3, Takaaki Akaike5, 
Hiroshi Katsuki3
1Priority Organization for Innovation and Excellence, Kumamoto Univ., 
2Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ., 3Dept. 
Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 4Dept. 
Microbiol., Grad. Sch. Med. Sci., Kumamoto Univ., 5Dept. Environmental 
Health Sci. Mol. Toxicol., Grad. Sch. Med., Tohoku Univ.
Delayed cerebral blood flow response is one of the 
characteristics in the patient with bipolar disorder (BD). 
We have previously reported that ouabain, an inhibitor 
of Na+, K+-ATPase, induces endothelial cell injury in rat 
organotypic prefrontal cortex (PFC) slice cultures. In this 
study, we evaluated the effect of nitric oxide (NO)-related 
signaling pathway on ouabain-induced injury. Coronal 
PFC slices were prepared under sterile condition, and 
cultivated for 5 days on microporous membrane in 6-well 
plate. At À ve days in vitro, treatment with ouabain for 24 h 
signiÀ cantly decreased rat endothelial cell antigen-1 (RECA-
1)-positive area. L-NANE, a non-selective inhibitor of NO 
synthase (NOS), or 1400W, a selective inhibitor of inducible 
NOS (iNOS), applied from 6 h before and simultaneously 
with ouabain for 24 h signiÀ cantly prevented the decrease 
in RECA-1 positive area induced by ouabain. ODQ, 
an inhibitor of soluble guanylyl cyclase also protected 
endothelial cells from ouabain-induced injury. Moreover, 
we found predominant increase in S -guanylated proteins 
after ouabain treatment. These results suggest that iNOS-
derived NO signaling, resulting in induction of protein 
S -guanylation, contributes to pathogenesis of BD.4
P3-21  A single administration of 
morphine induces memory impairment 
and reduced exploratory behavior in 
mice
Nobue Kitanaka1, Junichi Kitanaka1, Scott Hall2, 
Akira Koizumi1, Minako Sumikawa1, Soichiro Otaki1, 
Hirotoshi Kuroiwa1, Mei Fujii1, Koh-ichi Tanaka3, 
Nobuyoshi Nishiyama3, George Uhl4, 
Motohiko Takemura1
1Dept. Pharmacol., Hyogo Col. Med., 2Dept. Pharmacol., Col. Pharm. 
Pharmaceut. Sci., Univ., 3Div. Pharmacol., Dept. Pharm., Sch. Pharm., Hyogo 
Univ. Hlth. Sci., 4NIDA-IRP, NIH
Administration of morphine induced a signiÀ cant decrease 
in Y-maze alternations compared to saline vehicle-
treated mice.  The reduced Y-maze alternations were 
completely blocked by naloxone or beta-funaltrexamine 
but not nor-binaltorphimine or naltrindole, suggesting 
that the morphine-induced spatial memory impairment 
was mediated by mu opioid receptors.  Significant spatial 
memory retrieval impairments were observed in the Morris 
Water Maze in mice treated with morphine or scopolamine, 
but not with naloxone or morphine plus naloxone.  Reduced 
exploratory time was observed in mice after administration 
of morphine, in a novel object exploration test, without any 
changes in locomotor activity.  No anxiolytic-like behavior 
was observed in morphine-treated mice in the elevated 
plus maze.  A significant reduction in marbles buried 
was observed in morphine-treated mice measured in the 
marble burying test, which was blocked by naloxone.  These 
observations suggest that morphine induces impairments 
of spatial short-term memory and retrieval, and reduces 
exploratory behavior, but that these effects are not due to 
overall changes in locomotion or anxiety.
P3-23  Behavioral properties in rats 
experienced pharmacological stress 
during early postnatal period
Taku Yamaguchi1, Mitsuhiro Yoshioka2, 
Tsuneyuki Yamamoto1
1Dept. Pharmacol., Fac. Pharmaceut. Sci., Nagasaki Int’l. Univ., 2Dept. 
Neuropharmacol., Hokkaido Univ. Grad. Sch. Med.
The aim of the present study was to clarify behavioral 
properties in rats repeatedly administered ACTH during the 
early postnatal period.
Tetracosactide, the N-terminal 24 amino acids of the 
naturally occurring ACTH, were administered once a day at 
dose of 100Ǎg to male rat pups for 5 days on the day 21 after 
birth (3wACTH). Saline-injected rats were subjected as a 
littermate control. 
Plasma corticosterone in 3wACTH significantly increased, 
indicating stress exposure by pharmacological intervention. 
Three-wACTH showed the impaired alternative performance 
in the Y-maze test (short-term memory) and decrease of 
time spent in the open arms in the elevated plus-maze 
test (anxiety-related behavior), which were observed in 
10, but not 6 weeks old. Moreover, locomotor activity in 
the open-field test was decreased in both 6- and 10-week-
old 3wACTH. In the contextual fear conditioning test, 
expression of freezing behavior in 10-week-old 3wACTH is 
not altered in comparison with control.
These À ndings suggest that pharmacological stress (namely 
ACTH administration) during early postnatal period might 
produce the behavioral abnormalities such as cognitive and 
emotional impairments in adulthood but not adolescent, 
with a critical developmental period.S22P3-22  Effects of perinatal treatment 
with minocycline on microglia and 
anxiety-related behaviors in a copy 
number variation mouse model of 
autism
Tomoko Shigemori1,2, Atsushi Sakai1, Toru Takumi3, 
Yasuhiko Itoh2, Hidenori Suzuki1
1Dept. Pharmacol., Nippon Med. Sch., 2Dept. Pediatr., Nippon Med. Sch., 
3RIKEN BSI
Autism spectrum disorder (ASD) is a highly-heritable 
neurodevelopmental disorder associated with many 
comorbidit ies ,  including anxiety.  Several  reports 
have shown that patients with ASD have structural 
abnormalities in the amygdala, a key component for 
anxiety. Although a malfunction of microglia, which are 
implicated in neurodevelopmental process, is suggested as 
a pathogenesis of ASD, their involvement in the anxiety 
observed in ASD remains unknown. Here, we examined 
microglial characteristics in the amygdala and the effects of 
minocycline, a modulator of microglial activity, on anxiety-
related behaviors of ASD model mice with a 6.3-Mb paternal 
duplication (patDp/+ ) corresponding to human chromosome 
15q11-q13. In patDp/+  mice, Iba1, a microglial activation 
marker, was decreased in the basolateral amygdala at 
postnatal day 7, but not at postnatal week 5. Perinatal 
treatment with minocycline restored the Iba1 expression 
and reduced anxiety-related behaviors in patDp/+  adolescent 
mice. These findings suggest that altered microglia in the 
basolateral amygdala during early development are causally 
involved in the anxiety in the ASD model mice and thereby 
may provide a therapeutic target.
P3-24  Effects of a glycine 
transporter-1 inhibitor and D-serine 
on MK-801-induced immobility in the 
forced swimming test in rats
Kazuaki Kawaura, Hiroyuki Koike, 
Junichi Karasawa, Shigeyuki Chaki, Hirohiko Hikichi
1Pharmacol. Labs, Taisho Pharmaceutical Co. Ltd.
Although the positive modulation of the glycine site on 
the N-methyl-D-aspartate (NMDA) receptor has been 
proposed as a novel therapeutic approach for schizophrenia, 
its efficacy against negative symptoms, which are poorly 
managed by current medications, has not been fully 
addressed. In the present study, the effects of the positive 
modulation of the glycine site on the NMDA receptor were 
investigated in an animal model of negative symptoms 
of schizophrenia. The subchronic administration of MK-
801 increased immobility in the forced swimming test in 
rats without affecting spontaneous motor activity. Positive 
modulation of the glycine sites on the NMDA receptor using 
a full agonist for the glycine site, D-serine and a glycine 
transporter-1 inhibitor, NFPS significantly reversed the 
increase in immobility in MK-801 treated rats without 
reducing the immobility time in vehicle-treated rats. The 
present results show that the stimulation of the NMDA 
receptor through the glycine site on the receptor either 
directly or indirectly attenuates the immobility elicited 
by the subchronic administration of MK-801 and may be 
potentially useful for the treatment of negative symptoms of 
schizophrenia.5
P3-25  Retreatment or post-
treatment of aripiprazole attenuates 
methamphetamine-induced stereotypy 
in mice
Junichi Kitanaka1, Nobue Kitanaka1, 
Masaru Kayama1, Hironobu Sugimori1, 
Koh-ichi Tanaka2, Nobuyoshi Nishiyama2, 
Motohiko Takemura1
1Dept. Pharmacol., Hyogo Col. Med., 2Div. Pharmacol., Dept. Pharm., Sch. 
Pharm., Hyogo Univ. Hlth Sci.
We investigated whether a single administration of 
mice with aripiprazole, by both pretreatment and post-
treatment procedures, affected stereotypy induced by 
methamphetamine (METH).  Pretreatment of male ICR 
mice with a single injection of aripiprazole attenuated the 
total incidence of stereotypical behavior induced by METH 
in an aripiprazole dose-dependent manner.  Aripiprazole 
pretreatment alone reduced spontaneous locomotion. 
Pretreatment of mice with 1 mg/kg aripiprazole produced 
an increase in the locomotor activity in mice treated with 
METH compared with mice treated with vehicle plus 
METH and with 10 mg/kg aripiprazole plus METH.  An 
attenuation of a transient increase in locomotion was 
observed when mice pretreated with 10 mg/kg aripiprazole 
followed by METH injection.  Aripiprazole post-treatment, 
after METH-induced stereotypical behavior was fully 
expressed, signiÀ cantly attenuated overall stereotypy in an 
aripiprazole-dose dependent manner.  These data suggest 
that the antagonism of METH effects by aripiprazole should 
be investigated as a potential treatment for METH overdose.
P3-27  The effects of milnacipran 
on impulsivity, aggression, and 
helplessness
Iku Tsutsui-Kimura1,2,3, Yu Ohmura2, Takeshi Izumi2, 
Takayuki Yoshida2, Mitsuhiro Yoshioka2
1Dept. Neuropsychiatry, Keio Univ. Sch. Med., 2Dept. Neuropharmacol., 
Hokaido Univ. Grad. Sch. Med., 3JSPS Research Fellow
The causal  relationship between antidepressants 
treatment and suicidal risk is hardly determined by 
human experiments, underscoring the need to establish 
an animal model of suicide. Recently, an animal model 
focusing on major risk factors associated with suicide in 
humans (impulsivity, aggression, and helplessness) has been 
proposed. Our goal was to investigate whether milnacipran, 
an antidepressant, has an optical dosage for suppressing the 
suicide-trait-related behaviors in mice. Milnacipran (0, 3, 
10, or 30 mg/kg) was intraperitoneally administered 60 min 
prior to the 3-choice serial reaction time task, the resident-
intruder test, and the forced swimming test which can assess 
impulsivity, aggression, and helplessness, respectively. The 
effects of milnacipran on dopamine and serotonin levels in 
the medial prefrontal cortex (mPFC) and nucleus accumbens 
(NAc) were measured using in vivo microdialysis. Only 10 
mg/kg dosage of milnacipran successively suppressed all 
three suicide-trait-related behaviors, accompanied by an 
increase of extracellular dopamine and serotonin in the 
mPFC but not in the NAc. Our findings will contribute 
to understanding the neural mechanisms underlying the 
effects of antidepressants on suicide risk.SP3-26  Modulation of extrapyramidal 
motor disorders by NMDA receptor 
glycine-binding site agonists
Saki Shimizu, Yuka Sato, Syodai Fujii1, 
Ryo Wakamatsu, Haruna Takasaki, 
Megumi Yamanaka, Akiyoshi Inada, 
Syunsaku Sogabe, Ryoto Yanagisako, Yukihiro Ohno
Lab. Pharmacol., Osaka Univ. Pharm. Sci.
Hypofunction of glutamatergic system is implicated in 
pathogenesis of schizophrenia (Glutamate hypothesis). 
Although the agonists for the glycine-binding sites of 
NMDA receptors are expected to be a new medication for 
schizophrenia, their actions in modulating extrapyramidal 
motor disorders remain to be clariÀ ed. Here, we evaluated 
the effects of the glycine-site agonists of NMDA receptors 
on haloperidol (HAL)-induced bradykinesia using mice 
pole-test. D-cycloserine (DCS) significantly improved 
HAL-induced bradykinesia in a dose-dependent manner. 
D-serine also attenuated HAL-induced bradykinesia, but 
glycine showed no effects. Improvement of HAL-induced 
bradykinesia by DCS was signiÀ cantly antagonized by the 
NMDA antagonist MK-801 or the NOS inhibitor L-NAME. 
In addition, MK-801 and L-NAME at high doses alleviated 
HAL-induced bradykinesia by themselves. The present 
study indicates that activation of glycine-binding sites 
of NMDA receptors alleviates the antipsychotic-induced 
extrapyramidal side effects, implying that the glycine-
binding site agonists of NMDA receptors, like DCS, provide 
beneÀ ts not only for the efÀ cacy, but also for the side-effects 
induction in the treatment of schizophrenia.
P3-28  Enhancement of anti-
depressant effect of SSRI with a 
dopamine D1 receptor agonist in a 
mouse model of depression
Takahide Shuto, Mahomi Kuroiwa, Naoki Sotogaku, 
Akinori Nishi
Dept. Pharmacol., Kurume Univ. Sch. of Med.
Selective serotonin reuptake inhibitors (SSRIs) act as 
antidepressants by modulating monoamine system. 
However, the ability of SSRIs to improve symptoms of 
depression is limited. Chronic administration of SSRI is 
recently found to increase D1R expression and upregulate 
D1R signaling in the hippocampal dentate gyrus in C57BL/6 
mice. Therefore, we investigated the role of D1R in anti-
depressant action of an SSRI, fluoxetine (15 mg/kg/day, 
14 days). Depression-like behaviors were evaluated with 
novelty-suppressed feeding test and tail suspension test in a 
chronic restraint stress mouse model of depression. Chronic 
administration of fluoxetine alone showed anti-depressant 
effect in mice subjected to mild restraint stress (2 hr/day, 14 
days), but not to strong restraint stress (4 hr/day, 28 days). 
However, chronic co-administration of a D1R agonist, R(+)-
SKF81297, with fluoxetine showed anti-depressant effects 
in mice subjected to strong restraint stress. These results 
suggest that activation of D1R signaling in the dentate 
gyrus presumably enhances anti-depressant effects of 
SSRI and ameliorates depressive behaviors under stressed 
conditions.226
P3-29  The possible roles of 
infralimbic medial prefrontal cortex in 
the regulation of anxiety-like behaviors 
in mice
Satoshi Suzuki1,2, Akiyoshi Saitoh1, Misa Yamada1, 
Jun-Ichiro Oka2, Mitsuhiko Yamada1
1Dept. of Neuropsychopharmacology, National Inst. of Mental Health, 
National, 2Lab. of Pharmacol., Fac. of Pharm. Sci.,Tokyo Univ. of Sci.
We investigated the possible roles of infralimbic medial 
prefrontal cortex (IL) in the regulation of anxiety-like 
behaviors by activating the terminals of neuronal inputs 
in IL with veratrine and compared to those of prelimbic 
medial prefrontal cortex (PL). Besides, we investigated the 
expression of c-Fos in sub-regions of amygdala to determine 
the neural networks of anxiety after veratrine-induced 
IL activation. The extracellular glutamate levels were 
measured by in vivo microdialysis and the behaviors were 
assessed by the open À eld (OF) test in mice, simultaneously. 
The extracellular glutamate levels of IL were signiÀ cantly 
increased after local perfusion of veratrine. The veratrine 
perfusion in IL produced no anxiety-like behaviors in the 
OF test. As previously reported, veratrine perfusion in PL 
significantly increased the extracellular glutamate levels 
and produced anxiety-like behaviors. We found that there 
was a negative correlation between c-Fos expression in 
central nucleus of amygdala and the extracellular glutamate 
levels after veratrine perfusion in IL, but not in PL. 
Based on these results, we suggested that IL and PL have 
differential neural networks in the expression of anxiety-
like behaviors.
P3-31  Sodium butyrate ameliorates 
infl ammation-induced depression-like 
behavior
Yosuke Yamawaki1,2, Norika Yoshioka1, 
Misako Nishida1, Ayaka Murai1, Kana Oue2, 
Masaki Hayashiuchi2, Takashi Kanematsu2, 
Hiroyuki Akagi1
1Mol. & Cell. Pharmacol., Hiroshima International University, 2Dept. Cell. & 
Mol. Pharmacol., Sch. Biomed. Sci, Hiroshima Univ.
Neuroinflammation with an elevation in pro-inflammatory 
cytokine production is involved in a pathophysiology of major 
depressive disorder. Chronic stress significantly activates 
microglia in the rodent brain. Thus, microglia plays a key 
role in brain immune system. We reported that histone 
deacetylase inhibitors (HDACi) act as an antidepressant-
like effect mediated by changing of gene expression in the 
hippocampus. However, the detailed mechanisms of HDACi 
remain unclear. To elucidate the pharmacological actions 
of HDACi in antidepressant-like effects, we investigated 
whether HDACi inhibits activated microglia and depressive 
state induced by chronic neuroinflammation. C57BL/6N 
mice were subjected to intraperitoneal (IP) injection of LPS. 
The mouse hippocampal microglia were activated over one 
week, which was determined by Iba-1 mRNA expression. 
One week after the injection, mice showed the increase of 
immobility time in forced swim test (FST) without changing 
locomotor activities. Interestingly, IP injection of sodium 
butyrate, an HDACi, reduced the immobility time in the 
FST and ameliorated the activated state of microglia in the 
hippocampus. These results suggest that the antidepressant-
like effect of HDACi is due to inhibition of microglial 
activation.SP3-30  Effects of an antidepressant 
in chronic mild stress model
Mie Nakamura, Hiroyasu Murasawa, 
Akiko Nakatani-Pawlak, Tohru Toyoshi, Takao Ota
Nihon Bioresearch Inc.
A chronic  mi ld  stress  (CMS)  model  i s  s imi lar  to 
the symptoms of depressed patients and effects of 
antidepressants in clinical practice and is attracting 
attention as one of the depression models.  In the present 
study, stress was loaded chronically for 4 weeks, and effects 
on depression (anhedonia) were assessed using sucrose 
intake in a sucrose preference test as an index.  Then 
milnacipran was administered for 2 weeks, and CMS was 
loaded to evaluate the efÀ cacy.  Forced swimming test was 
also performed to evaluate the depression-like behavior.
CMS was loaded to the animals for 4 weeks, and anhedonia 
was conÀ rmed to be noted.  Then the animals were treated 
with milnacipran orally by gavage for 14 days.  The 
sucrose preference test was performed on Days 7 and 
14 of administration, and the forced swimming test was 
performed on the last dosing day.
Sucrose preference was decreased, and immobility time in 
the forced swimming test tended to be prolonged by CMS 
loading.  The possibility was suggested that administration 
of milnacipran improved these symptoms.  Therefore, it 
became clear that the CMS model is useful as one of the 
depression models and can be used for evaluation of efÀ cacy 
of antidepressants.
P3-32  A role for dopamine D1 
receptor in the medial prefrontal cortex 
in stress-induced emotional changes
Ryota Shinohara1, Masayuki Taniguchi1, 
Aliza Ehrlich1, Kentaro Yokogawa1, Shuh Narumiya1,3, 
Tomoyuki Furuyashiki2,3
1MIC, Kyoto Univ. Grad. Sch. Med., 2Div. Pharmacol., Kobe Univ. Grad. Sch. 
Med., 3CREST, JST
Across species, repeated stress causes emotional changes 
including depression and elevated anxiety. Repeated social 
defeat stress in mice attenuates dopaminergic activity 
in the medial prefrontal cortex (mPFC), leading to social 
avoidance. However, the mechanism of action of dopamine 
in the mPFC remains elusive. Here we show a role of 
dopamine D1 receptor in the mPFC for regulating stress 
susceptibility. Repeated social defeat stress selectively 
reduced mRNA expression of dopamine D1 receptors in 
the mPFC. Knockdown of D1 receptor in mPFC neurons 
by viral delivery of artificial miRNA facilitated induction 
of social avoidance by social defeat stress. Simultaneous 
expression of miRNA-resistant D1 receptor mutants in 
mPFC neurons abolished the effect of D1 knockdown. These 
data demonstrate that D1 receptor signaling in mPFC 
neurons suppresses stress susceptibility. Gene expression 
proÀ ling showed that social defeat stress alters expression 
of multiple genes in the mPFC through D1 receptor, some of 
which are involved in regulation of neuronal morphology. We 
are currently investigating a potential role of D1 receptors 
in stress-induced morphological changes of mPFC neurons 
associated with emotional changes.227
P3-33  Molecular analyasis orexin 
antagonists
Taizo Hayano1, Shiroh Kishioka2, Hiroyuki Yamamoto2
1Wakaura psychiatric Hospital, 2Dept.Pharm.Wakayama med.college.
The patient with narcolepsy shows the shrinkage of the 
brain orexin region,these receptors and two peptide was 
discovered Sakurai et al.  OrexinA has 33 aminoacid 
remainder and orexinB is 28 aminoacids.  Because the 
orexin À ber is expanded from the hypothalamic nucleus to 
each part of brain like the cortical layers. Orexin antagonist 
is a possibility of developing into drugs which relate to 
other functions in future.  From Ki of ligand,they divided 
into OX1 or OX2 select or dual groups. 27 compounds 
of orexin antagonists were collected,they calculated by 
MOPAC,and physico-chemical-structural index and the 
optimized molecular image were examined.  A standard 
molecular image,partial charge,UV spectre,frontier 
electron density,conformation change according to energy 
variation,transformation in weak diopole atmospher,resolu
tion,heat,totalenergy,electronic energy,ionized energy,field 
number,molecular weight,three dimensional molecular 
diameter and dipole moment were shown. First,mean value 
of a physic-chemical-structural index are compared by two 
group. The index of total energy,electronic energy and À eld 
number against dual and OX2 were 5percent signiÀ cant.the 
multivariate analysis made more dominant relation between 
Ef and index.
P3-35  Effect of fl uvoxamine on 
degreased of voluntary activity by 
social defeat stress model of mice
Kentaro Nakanishi1, Seiji Nimoto1, Yukiko Ishibashi2, 
Maki Tsuji1, Hiroyuki Kuwahara1, Yasuo Watanabe1, 
Nobuo Izumo1
1General Health., Yokohama Coll Pharm., 2Biology., Yokohama Coll Pharm.
Fluvoxamine (Flu)is widely used to treat depression. 
Moreover, social defeat stress model of mice has been 
recognized as an affective like disorder model. In this study, 
we examine whether Flu as a SSRI recovered a voluntary 
activity on social defeat stress model of mice. Furthermore, 
we examine serotonin level in prefrontal cortex by 
microdialysis. The male C57BL mice received a social defeat 
stress by the male ICR mice. Flu (5.0mg/kg/day) were 
administered for 5 days. The voluntary activity of the mice 
was evaluated by using an activity sensor (model NS-AS01 
neuroscience, Inc.) at dark time (19:00-7:00). Approximately 
24 h later, the same animals in which activity measurements 
were determined underwent microdialysis experiments 
while awake and freely moving.In the result, we conÀ rmed 
that social defeat stress model of mice down regulated the 
voluntary activity at dark time. In the experiment, Flu 
treatment recovered decreased voluntary activity. Moreover, 
Flu treatment recovered serotonin level in prefrontal cortex 
by microdialysis. These À ndings suggest that the decreased 
in voluntary activity of social defeat stress model of mice 
may, at least in part be mediate by the decrease of levels of 
5-HT in prefrontal cortex.S22P3-34  Chronic antidepressant 
treatment enhances dopamine D1 
receptor signaling in the hippocampal 
dentate gyrus
Mahomi Kuroiwa1, Takahide Shuto1, Naoki Sotogaku1, 
Yong-Seok Oh2, Akinori Nishi1
1Dept. Pharmacol., Kurume Univ. Sch. of Med., 2Lab. of Mol. and Cell. 
Neurosci., Th e Rockefeller Univ.
Hippocampal dentate gyrus (DG) is one of target brain 
regions for antidepressants. Recently, a selective serotonin 
reuptake inhibitor, Á uoxetine, is reported to induce changes 
in gene expression in the DG: the decreased expression of 
markers for mature granule cells (e.g. calbindin) and the 
increased expression of dopamine D1 receptors (Kobayashi 
et al., 2010). In this study, we investigated the expression 
profile and function of dopamine D1 receptors in the DG 
after chronic antidepressant treatment. Treatment of 
mice with fluoxetine (15 mg/kg/day) for 14 days increased 
the expression of D1 receptors, but not other subtypes of 
dopamine receptors, in mRNA and protein levels only in 
the DG. Immunohistochemical analysis in Drd1a-EGFP 
mice revealed that the expression of D1 receptors is mainly 
induced in calbindin-positive granule cells. The ability of a 
D1 receptor agonist, SKF81297, to phosphorylate DARPP-32 
at Thr34 (PKA-site) in DG slices was enhanced in Á uoxetine-
treated mice. These results suggest that chronic treatment 
with fluoxetine induces the up-regulation of D1 receptor 
signaling in the DG, which may contribute to therapeutic 
action of antidepressants.
P3-36  Evaluation of lactate-induced 
panic-like responses in rats
Takashi Tashiro, Yoshiyuki Hayashida, 
Saeko Yoshihara, Seiichi Katayama, 
Naoyuki Hironaka, Katsuhide Nishi
1Pharmacology Department, Kumamoto Laboratory, LSI Medience 
Corporation
Panic disorder is an anxiety disorder characterized by a 
“panic attack” with high anxiety accompanied by physical 
symptoms such as abrupt and À erce palpitation, sweating, 
tachycardia, and shaking.
Recently, many reports have shown that an intravenous 
infusion of lactate could induce panic-like responses in 
rats. In the present study, we attempted to make a lactate-
induced panic-like model in rats and to evaluate effects 
of alprazolam, which was used for the main therapeutic 
drug. For the evaluation, Male Fischer rats were used and 
0.5M sodium lactate was continuously infused to prepare 
the panic-like responses in rats. For the evaluation, we 
measured the blood pressure and heart rate.
As the result, the lactate-induced panic-like model rats 
showed a signiÀ cant increase in the arterial blood pressure 
compared with that of the normal rats. Moreover, alprazolam 
at 0.3 mg/kg, ip., attenuated the lactate-induced increase in 
the arterial blood pressure, showing an improvement effect.
The result suggested that the evaluation method used in the 
present study could be a feasible way for evaluating effects 
of newly introduced chemicals on panic disorder.8
P3-37  Effects of aging on stress-
related changes in the expression of 
serotonergic neurons in the rat dorsal 
raphe
Naoko Yamaguchi1, Shoshiro Okada1, Kazunari Yuri2
1Dept. Pharmacol., Sch. Med., Aichi Med. Univ., 2Dept. Neurobiol. Anat., 
Kochi Med. Sch., Kochi Univ.
Stress responses in the brain change with age. The 
secret ion/release of  stress-related hormones and 
neurotransmitters in response to stressors in aged animals 
differ from those in young. However, little is known about 
the neural mechanisms underlying these age-related 
changes. In this study, to elucidate the effects of aging on 
the stress-related changes in the expression of serotonergic 
neurons in the dorsal raphe nucleus (DRN), we examined 
the expression levels of tryptophan hydroxylase (TPH; a 
marker of serotonergic neurons) in relation to estrogenic 
effects using young and old rats. In young males, restraint 
stress significantly increased the number of TPH-positive 
cells. On the other hand, the stress-induced increase in TPH 
expression was not observed except for the dorsal part of the 
DRN in old males. Pretreatment with estrogen receptor ǃ 
antagonist suppressed the stress-induced increase in TPH 
expression. In females, the number of TPH-positive cells in 
stressed old rats was not changed or decreased compared to 
non-stressed old rats. These results suggest that the stress-
induced expression of serotonergic neurons changes with 
age, and there are sex differences in these stress responses 
in old rats.
P3-39  Crucial role of mesolimbic 
dopamine systems in analgesic effect 
induced by treadmill exercise
Takashige Kondo1, Kenta Wakaizumi1,2, 
Akira Yamashita1,3, Yusuke Hamada1, Moe Watanabe1, 
Rui Kawabe1, Daigo Ikegami1, Michiko Narita1, 
Naoko Kuzumaki1, Akihiro Yamanaka3, 
Hiroshi Morisaki2, Emiko Senba4, Minoru Narita1,5
1Dept. Pharmacol., Hoshi Univ. Sch. Pharm., 2Dept. Anesthesiol., Keio Univ. 
Sch. Med, 3Dept. Neurosci. II, RIEM, Nagoya Univ., 4Dept Physical Th erapy, 
Osaka Yukioka College of Health Science, 5Life Science Tokyo Advanced 
research center (L-StaR)
Exercise is performed as a clinical treatment to alleviate 
neuropathic pain, which is a severe chronic pain. However, 
little is known about an effective nest of exercise on the 
analgesic effect and its mechanism. We produced a partial 
sciatic nerve ligation model in male C57BL/6J mice. Mice 
did treadmill exercise for an hour/day for two weeks after 
nerve injury. Under the condition, we found that the 
exercise had an analgesic effect on the neuropathic pain-like 
state. Next, we focused on the ventral tegmental area (VTA) 
dopamine neuron to find out the analgesic mechanism. 
To inhibit the activity of the VTA dopamine neuron just 
during the treadmill exercise, we used the chemical genetic 
method that is a gene technology to control a specific cell 
activity by designer drugs for a few hours. Consequently, 
the chemical genetic suppression of VTA dopaminergic 
neurons signiÀ cantly suppressed treadmill exercise-induced 
analgesia. These findings suggest that activation of the 
VTA dopamine neuron plays a role in the exercise-induced 
analgesic effect under the neuropathic pain.S2P3-38  Inhibition of serotonergic 
system does not contribute to the 
hypothermic action of acetaminophen
Akihiro Fukushima1,2, Wakana Sekiguchi1, 
Yuka Tsuchido1, Yumi Tohma1, Kizuku Mamada1, 
Hideki Ono1,2
1Lab. Clin. Pharm. Pharmacol., Fac. Pharm., Musashino Univ., 2Res. Inst. 
Pharm. Sci., Musashino Univ.
Acetaminophen (AcAP), a widely-used antipyretic and 
analgesic drug, has been considered to exert its effects 
via distinct mechanisms from NSAIDs. The serotonergic 
system plays an important role both in nociception and 
thermoregulation, and many reports have revealed the 
activation of the serotonergic system in the analgesic action 
of AcAP. However, the contribution of the serotonergic 
system to the hypothermic effect is unknown. In this 
study, we examined the effects of serotonin depletion on 
the analgesic- and hypothermic actions of AcAP using mice 
treated with p -chlorophenylalanine (PCPA), a serotonin 
synthesis inhibitor. In normal mice, AcAP (300 mg/kg, i.p.) 
reduced pain behaviors in the formalin test and induced 
marked hypothermia (~-4°C). Pre-treatment with PCPA 
(300 mg/kg/day, i.p., 5 consecutive days) significantly 
inhibited the analgesic but not hypothermic action of AcAP. 
PCPA significantly inhibited the hypothermia induced by 
sulpyrine monohydrate (30 mg/kg, i.p.), another antipyretic 
drug, and cyproheptadine hydrochloride (3 mg/kg, i.p.), 
a histamine and 5-HT2 antagonist. These results suggest 
that, in comparison with the analgesic effect of AcAP, the 
hypothermic effect is not mediated by the serotonergic 
system.
P3-40  Induction of neuropathic 
pain in mice by clock gene Per1
Munenori Saeki, Norimitsu Morioka, Fanfan Tyou, 
Kazue Nakashima, Yoshihiro Nakata
Dept.Pharmacol.,Hiroshima Univ.Grad.Sch.Biomed.Health.Sci,
Clock genes regulate circadian rhythm and many biological 
functions. Although it is known that circadian rhythms 
are disturbed in chronic pain patients, the relationship 
between nociceptive transduction and clock gene expression 
is unknown. The expression of Per1 mRNA, one of the core 
clock genes, is attenuated in spinal dorsal horn of mice with 
a partial sciatic nerve ligation. In the current study, Per1’s 
role in the regulation of nociceptive transduction in the 
spinal dorsal horn was examined.Intrathecal (i.t.) injection 
of Per1 siRNA signiÀ cantly reduced the expression of PER1 
protein in lumbar spinal cord, with maximal suppression 
3 days post-injection, which corresponded with the onset 
of hind paw mechanical hypersensitivity. The expression 
of chemokine CCL2, but not monocyte chemoattractant 
protein-3, was signiÀ cantly increased in spinal dorsal horn 
of the Per1 siRNA-treated mice compared to that of mice 
treated with control  non-targeting siRNA. Furthermore, 
i.t. injection of RS504393, a selective antagonist of the 
CCL2 receptor, significantly ameliorated mechanical 
hypersensitivity evoked by Per1 siRNA-treatment. These 
results indicate that an absolute decrease of absolute 
the level of Per1 in spinal dorsal horn contributes to the 
induction of neuropathic pain.29
P3-41  Thiol-based post 
translational modifi cation in TRPV1 
channel provides structural framework 
for essential channel function
Nozomi Ogawa, Kenji Fujiwara, Polat Onur, 
Heba Abdallah, Nobuaki Takahashi, Masayuki Mori, 
Tatsuki Kurokawa, Yasuo Mori
Department of Synthetic Chemistry and Biological Chemistry Graduate 
School of Engineering Kyoto University
The nervous system detects environmental stimuli through 
ion channels expressed in sensory neurons. TRPV1 is a 
member of Transient Receptor Potential (TRP) family, 
which is a non-selective cation channels, that is known 
to be localized in a subset of sensory neurons and sense 
diverse stimuli, including heat, acidity, pungent compounds 
and oxidative stress. Oxidative modifications of cysteines 
are known to be important for the oxidant-induced 
activation of TRPV1. However, the mechanism of oxidant-
induced activation of TRPV1 remains elusive due to lack 
of knowledge concerning the (original) thiol modiÀ cation in 
absence of oxidative stress. Here, we have characterized the 
thiol modification of TRPV1 using mass spectrometry and 
discuss their functional implications. We have identified 
disulfide bond unique to human TRPV1 that may play a 
role in channel function. This study further confirms the 
importance of thiol modiÀ cation in TRPV1 and show inter-
species difference in disulÀ de patterns and redox regulation.
P3-43  Roles of opioid ȝ and ț
receptor subtypes in pentazocine-
induced ventilatory depression and 
analgesia
Satoko Kimura, Takashi Imagawa, Kazuki Yoshioka, 
Yoshiaki Ohi, Akira Haji
Lab. Neuropharmacol., Sch. Pharm., Aichi Gakuin Univ.
Pentazocine is an agonist of opioid ǋ receptors and partial 
agonist of Ǎ receptors. To clarify the roles of these receptor 
subtypes in ventilatory depression and analgesia, we 
investigated the effects of pentazocine on spontaneous 
breathing and paw immersion test in urethane-anesthetized 
rats. Pentazocine (3 and 6 mg/kg, i.v.) suppressed ventilation 
along with prolongation of the latency of withdrawal 
response against thermal stimulation. Pretreatment (24 
h) with a Ǎ receptor selective antagonist ǃ-funaltrexamine 
(40 mg/kg, i.p.) reversed pentazocine-induced ventilatory 
depression and analgesia. On the other hand, pretreatment 
(48  h )  o f  a  ǋ  r eceptor  se lec t ive  antagonis t  nor-
binaltorphimine (10 mg/kg, i.p.) attenuated pentazocine-
induced analgesia without any effect on ventilatory 
depression. A ǋ receptor selective agonist U50488 (1 and 3 
mg/kg, i.v.) stimulated ventilation with analgesia. In awake 
freely moving rats, pentazocine (30 mg/kg, i.p.) inhibited 
hypercapnic ventilatory response, while U50488 (10 mg/
kg, i.p.) did not exert any discernable effect. These results 
suggest that pentazocine-induced ventilatory depression 
is mediated by Ǎ receptors, while the analgesic action is 
produced via Ǎ and ǋreceptors.S2P3-42  Selective excitatory effect 
of TRPA1 agonists on synaptic 
transmission in superfi cial spinal dorsal 
horn neurons of the adult rat
Daisuke Uta1,2, Keiji Imoto2,3, Hidemasa Furue2,3
1Dept. Applied Pharm, Grad. Sch. Med. and Pharm. Sci., Univ. Toyama, 2Div. 
Neural Signaling, Dept. Info. physiol, Natl. Inst. Physiol. Sci., 3Dept. Physiol. 
Sci., SOKENDAI
TRPA1, a member of the TRP family which mediates 
membrane depolarization by opening cation channels, is 
expressed in small diameter dorsal root ganglion neurons, 
and it is proposed to be activated by painful cold stimuli 
(<17 °C), mechanical stimuli, and pungent ingredients. 
TRPA1 channel is reported to be selectively activated by 
cinnamaldehyde (CA) and allyl isothiocynate (AI). However, 
the role of TRPA1 on synaptic transmission in the spinal 
dorsal horn is unclear. Therefore, we investigated the effects 
of TRPA1 agonists CA and AI on synaptic transmission in 
superficial spinal dorsal horn neurons of adult rats. CA 
dose-dependently increased the frequency and amplitude 
of sEPSCs, which were reversibly blocked by TRP 
antagonist ruthenium red. On the other hand, CA reversibly 
inhibited the amplitude of C À ber- but not Aǅ À ber-evoked 
monosynaptic EPSCs. In combination with morphological 
analyze of recorded cells, CA exhibited the excitatory effect 
on radial and vertical cells. These results suggest that CA 
and AI acts on TRPA1 receptors located at the presynaptic 
terminals of a part of C fibers and facilitates miniature 
release but inhibitions evoked release in the superficial 
spinal dorsal horn.
P3-44  Interleukin-13 alleviates 
neuropathic pain due to phenotype shift 
of macrophage
Haruka Sakaguchi, Norikazu Kiguchi, 
Yuka Kobayashi, Fumihiro Saika, Shiroh Kishioka
Dept. Pharmacol., Wakayama Med. Univ.
Peripheral neuroinÁ ammation due to several inÁ ammatory 
factors derived from infiltrating macrophages underlies 
neuropathic pain. Generally, macrophages can polarize 
toward various phenotype based on cytokine signals. 
We examined the effects of interleukin-13 (IL-13), a 
suppressive cytokine, on inflammatory macrophages-
dependent neuropathic pain.Neuropathic pain model 
mice are generated by partial sciatic nerve ligation (PSL). 
To assess the direct effects of IL-13 on macrophages, 
peritoneal macrophages and the dissected sciatic nerves 
were used. Expression of IL-13 receptor was upregulated in 
accumulating F4/80+ macrophages in injured sciatic nerves 
after PSL. IL-13 decreased in inflammatory factors (IL-1ǃ 
and CCL3), and increased in suppressive factors (arginase-1 
and CD206), using peritoneal macrophages treated with 
lipopolysaccharide. Moreover, in ex vivo studies, IL-13 
also decreased these inflammatory factors and increased 
suppressive factors in the culture of injured sciatic nerves on 
day 7 after PSL, respectively. Tactile allodynia and thermal 
hyperalgesia following PSL were prevented by perineural 
injection of IL-13.Taken together, we propose that IL-13 
relieved neuropathic pain through the phenotype shift of 
macrophages.30
P3-45  Intrathecal administration of 
losartan produces an antinociceptive 
effect in the mouse formalin test
Wataru Nemoto1, Yoshiki Ogata1, 
Osamu Nakagawasai1, Fukie Yaoita1, 
Takeshi Tadano2, Koichi Tan-no1
1Dept. Pharmacol., Tohoku Pharmaceut. Univ., 2Dept. Env. Health Sci., 
Kanazawa Univ.
We have recently reported that an intrathecal (i.t.) 
administration of Ang II induces a nociceptive behavior 
accompanied by the activation of p38 MAPK via AT1 
receptors (Mol. Pain 2013, 9:38). However, the role of 
endogenous spinal Ang II on nociceptive transmission 
remains unclear. Therefore, we examined the effect of 
an i.t. administration of losartan into mice using the 
formalin test. When administered i.t. 5 min before the 
injection of a 2% formalin solution into the plantar surface 
of the hindpaw, losartan (30-100 nmol) produced a dose-
dependent antinociceptive effect during both the first and 
second phases of the test. In the superÀ cial dorsal horn of 
the spinal cord, the expressions of Ang II and phospho-p38 
MAPK were both significantly increased on the ipsilateral 
side 3 min after the injection of formalin. Moreover, the 
increase of phospho-p38 MAPK was signiÀ cantly inhibited 
by the i.t. administration of losartan (54.8 nmol) 5 min prior 
to formalin. The expression of spinal ACE was seen in the 
neurons but not in the glial cells. These results indicate that 
spinal Ang II which is formed in neurons are responsible for 
the nociceptive transmission in the formalin test.
P3-47  Analgesia, enhancement of 
spinal morphine antinociception by į2
opioid receptor selective antagonist to 
allodynia after peripheral nerve injury
Takaaki Komatsu1, Soh Katsuyama2, 
Chikai Sakurada3, Shinobu Sakurada4, 
Ryouha Rikihisa1, Hiro Senoura1, Takuma Okubo1, 
Arisa Shinoki1, Kaori Kuniyoshi1, Tsukasa Sakurada1
1Dept of Pharmacol. Daiichi Coll. of Pharmac Sci., 2Dept.Clinical.
Pharmaceutics., Tohoku.Pharmaceu.Univ.,, 3Dept. Biochem., Nihon.
Pharmaceu.Univ.,, 4Dept. Physiol.Anat., Tohoku.Pharmaceu. Univ.,
Morphine has been widely used for the treatment of various 
kinds of pain. However, high-dose morphine (60nmol) 
elicits a serve hindlimb scratching followed by biting and 
licking when administered intrathecally (i.t.) into mice. 
Our studies have shown previously that i.t. high-dose 
morphine-evoked nociception contribute to the activation 
of the NO-cGMP-ERK pathway through activation of the 
ǅ2 opioid receptor. These results suggest that morphine 
may be have dual actions: the activity of analgesia and of 
nociception. We hypothesized that blocking the morphine-
induced nociceptive pathway could produce a much stronger 
morphine-induced antinociception than morphine alone. 
Mechanical allodynia in mice following partial sciatic nerve 
ligation (PSNL) reached the maximum effect on post-
operation day 7 in the von Frey test. On day 7 post-PSNL, 
morphine resistance was observed in neuropathic mice by 
i.t. injection of morphine (0.3, 1.0 and 3.0 nmol). However, a 
combination of the selective ǅ2 opioid receptor antagonist, 
NTB, and different doses of morphine given i.t. resulted in 
an enhanced anti-allodynic action, compared with morphine 
alone.S2P3-46  Involvement of miR-17-92 
cluster in the neuropathic pain and 
axonal growth
Atsushi Sakai1, Noriko Miyake2, Koichi Miyake2, 
Takashi Shimada2, Hidenori Suzuki1
1Dept. Pharmacol., Nippon Med. Sch., 2Dept. Biochem. Mol. Biol., Nippon 
Med. Sch.
Nerve injury to primary sensory neurons causes axonal 
regeneration and/or maladaptive functional change leading 
to intractable chronic pain, or neuropathic pain. Enhancing 
the regeneration concomitantly with suppressing the 
neuropathic pain is favorable for medication, but it remains 
poorly understood how such phenomena are coordinately 
regulated. miR-17-92 cluster is a polycistronic microRNA 
gene comprising six distinct mature microRNAs on a 
single transcript. Although all the cluster members are 
upregulated upon peripheral nerve injury, the functional 
signiÀ cance of each member is unknown. Here, we examined 
a role of miR-17-92 cluster in the pain-related behavior 
and axonal growth of primary sensory neurons. miR-17-
92 cluster overexpression in the primary sensory neurons 
caused mechanical allodynia, as observed in neuropathic 
pain. On the other hand, miR-17-92 cluster overexpression 
impaired the axonal growth in vitro. Among the members, 
miR-19b and miR-92a were responsible for the impaired 
axonal growth. These results suggest that miR-17-92 cluster 
coordinates the neuropathic pain and axonal regeneration 
upon peripheral nerve injury and the blockade of miR-17-
92 function may be beneÀ cial for neuropathic pain relief and 
enhancing regeneration.
P3-48  Synergistic effect of TR-L-
382 and pregabalin for the treatment of 
neuropathic pain in mice
Chihiro Yoshida, Naoki Izumimoto, Kaoru Nakao, 
Ko Hasebe, Tomohiko Suzuki, Hidenori Mochizuki, 
Yuji Sugawara
Pharmaceutical Research Laboratories, Toray Industries, Inc.
TR-L-382 is a novel compound which has demonstrated an 
anti-allodynic effect on various neuropathic pain models 
in rodents. In the mouse partial sciatic nerve ligation 
model (mPSNL), the oral administration of TR-L-382 had 
anti-allodynic effects with a similar potency to that of 
pregabalin. In order to investigate the interaction of TR-L-
382 and pregabalin on the anti-allodynic effect, they were 
administered orally and concomitantly with a dose that 
did not show any anti-allodynic effect, respectively, and 
the change in the allodynic score was observed. As a result, 
the oral co-administration of TR-L-382 and pregabalin 
demonstrated the synergistic anti-allodynic effect. Next, in 
order to evaluate their combination to the motor activities 
in a wheel running test, TR-L-382 and pregabalin were 
co-administered orally with the same doses as in the 
neuropathic pain experiment. It was revealed that the 
combination of TR-L-382 and pregabalin had no effect on 
motor activities. Moreover, a single administration of TR-
L-382 did not exhibit any sedative effect at higher doses in 
mice. These À ndings suggest that the combination of TR-L-
382 and pregabalin shows a marked anti-allodynic effect on 
neuropathic pain without affecting CNS effect.31
P3-49  Polysulfi des induce 
infl ammatory pain via the activation of 
nociceptive TRPA1
Yukari Hatakeyama1, Kenji Takahashi1, 
Makoto Tominaga2, Hideo Kimura3, Toshio Ohta1
1Dept. Vet. Pharmacol., Fac. Agri., Tottori Univ., 2Dept. Cell Signaling, NIPS, 
3Dept. Mol. Pharmacol., Nat. Inst. Neurosci.
Polysulfides are generated from hydrogen sulfide (H2S) 
by oxidation. We reported that H2S was involved in 
inflammatory pain in mice. On the other hand, little 
is known about the functional role of polysulfides in 
sensory neurons. Here we investigated the effects of 
polysulfides using TRPA1-gene deficient mice (TRPA1(-/-
)) and heterologous expression system. In wild-type mouse 
sensory neurons, polysulfides elevated the intracellular 
Ca concentration ([Ca2+]i) in a dose dependent manner. 
The EC50 of polysulfides was less than one-tenth that of 
H2S. Polysulfides induced [Ca2+]i increases in neurons 
responsive to TRPA1 agonist and inhibited by blockers of 
TRPA1. Polysulfides failed to evoke [Ca2+]i responses in 
neurons from TRPA1(-/-) mice. Intraplantar injection of 
polysulfides induced acute pain and edema which were 
significantly less than in TRPA1(-/-) mice. The present 
data suggest that polysulfides function as pronociceptive 
substances through direct activation of TRPA1 in sensory 
neurons. Since the potency of polysulfides is higher than 
parental H2S and these sulfur compounds are generated 
under pathophysiological conditions, it is suggested that 
polysulÀ des act as endogenous ligands for TRPA1.
P3-51  Convulsive effects of į
opioid receptor agonists are modulated 
by į-arrestin signaling
Junichi Sakai1, Eriko Nakata1, Yoshikazu Watanabe1,2, 
Daisuke Saito1, Toshihiro Takahashi1, Takashi Iwai2, 
Shigeto Hirayama2, Hideaki Fujii2, Tomio Yamakawa1, 
Hiroshi Nagase2,3
1Discov. Res. Lab., Nippon Chemiphar, 2Lab. Med. Chem., Sch. Pharm., 
Kitasato Univ., 3WPI-IIIS, Univ. Tsukuba
Many investigations of ǅ agonists indicated the analgesic 
and various pharmacological effects, furthermore, they 
also showed convulsive effects in rodents. Novel ǅ agonists 
without convulsions have also been reported, however, it is 
unclear how the difference in convulsive effects of ǅ agonists 
is caused. We designed the ǅ agonists which have a unique 
fundamental oxazatricyclodecane scaffold, and identified 
their pharmacological profiles. Four ǅ agonists, which 
showed G protein-mediated agonistic activities in cAMP 
assay, were evaluated their ǅ receptor mediated ǃ-arrestin2 
signaling activities in vitro, analgesic and convulsive effects 
in mice. Although all compounds showed analgesic effects, 
two of them induced the convulsions. Interestingly, two ǅ 
agonists without convulsions were attenuated in ǃ-arrestin2 
recruitment and followed internalization activities of ǅ 
receptor, while others showed convulsions and greater 
ǃ-arrestin2 signaling activities. These results suggested 
that the ǅ receptor-induced convulsions were mediated by 
ǃ-arrestin2 signaling. Moreover, ǅ agonists preferred G 
protein-mediated signaling to ǃ-arrestin2 signaling could be 
promising therapeutic agents without convulsions.S2P3-50  Involvement of TRPA1 
activation through distinct 
modifi cations in oxaliplatin-induced 
acute peripheral neuropathy
Saki Nakamura1, Takahito Miyake1, Meng Zhao1, 
Satoshi Hamano2, Keisuke Inoue2, 
Nobuaki Takahashi2, Tomohiro Numata3, 
Hisashi Shirakawa1, Yasuo Mori2, 
Takayuki Nakagawa1,4, Shuji Kaneko1
1Dept. Mol. Pharmacol., Grad. Sch. Pharmaceu. Sci., Kyoto Univ., 2Dept. Synth. 
Chem. and Biol. Chem., Grad. Sch. of Engineer., Kyoto Univ., 3Dept. Physiol., 
Fukuoka Univ. Sch. of Med., 4Dept. Clin. Pharmacol. Th er., Kyoto Univ. Hosp.
Oxaliplatin (OHP), a platinum-based anticancer agent, causes 
peculiar acute peripheral neuropathy. We recently reported 
that TRPA1 channel is involved in acute cold hypersensitivity 
induced by OHP or its metabolite oxalate  in mice. TRPA1 is 
activated by oxidation of the cysteine residues or inhibition of 
PHD-mediated hydroxylation of a proline residue of TRPA1 
N-terminal. Here, we investigated the molecular mechanism 
of TRPA1 activation/sensitization by OHP in HEK 293T cells 
expressing hTRPA1. In Ca2+ imaging tests, OHP (1 mM)-
evoked [Ca2+]i increases were abolished by antioxidant/ROS 
scavenger or cysteine mutants of TRPA1, suggesting ROS-
mediated cysteine oxidation. Furthermore, pretreatment with 
OHP (100 ǍM) or dimethyl oxalate (30 ǍM) for 2 h enhanced 
the H2O2-evoked [Ca2+]i increases, which were inhibited 
by overexpression of dominant negative PHD mutants or 
the proline mutation of TRPA1. These results suggest that 
treatment with OHP or oxalate could sensitize TRPA1 by 
the inhibition of PHD-mediated proline hydroxylation, and 
the sensitized TRPA1 is activated by ROS-mediated cysteine 
oxidation. OHP-induced TRPA1 activation through distinct 
modifications may be involved in the acute peripheral 
neuropathy.
P3-52  Analysis of pain-related 
behaviors in the gain-of-function mutant 
rat of TRPV3 gene
Motoyo Maruyama1,2, Atsushi Sakai1, Toshio Akimoto2, 
Hidenori Suzuki1
1Dept. Pharmacol., Nippon Med. Sch., 2Div. Lab. Anim. Sci., Nippon Med. Sch.
Transient receptor potential (TRP) channels play important 
roles in thermosensation and pain. TRPV3 channel is 
activated by temperature above 33 °C and is involved in 
the warm sensation. TRPV3 may also contribute to pain 
sensation because TRPV3 knockout mice showed impaired 
responses to noxious heat. However, no availability of 
specific agonists and antagonists of TRPV3 has limited 
the elucidation of physiological functions of TRPV3. In 
addition, the TRPV3 expression in the primary sensory 
neurons remains controversial, while skin keratinocytes are 
consistently shown to express TRPV3. In the present study, 
we examined the TRPV3 roles in the pain sensation using 
WBN/Kob-Ht rat, a gain-of-function mutant of TRPV3 gene. 
RT-PCR showed that TRPV3 mRNA was expressed in the 
dorsal root ganglion, spinal cord and some parts of the brain. 
The response to mechanical stimulus in TRPV3 mutant rats 
was comparable to that in wild type rats. TRPV3 mutants 
showed an increased sensitivity to noxious heat and cold 
stimuli. These results suggest that TRPV3 contributes to 
pain sensation to cold stimulus as well as heat stimulus, and 
may provide a novel target for medication of cold pain.32
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 P3-53  LC-MS/MS based 
identifi cation of LPA productions in 
various neuropathic pain model: in vitro 
and in vivo studies
Tamotsu Tsukahara, Jun Nagai, Hiroshi Ueda
1Department of Pharmacology and Th erapeutic Innovation, Nagasaki 
University Graduate School of Biomedical Sciences,
Lysophosphatidic acid (LPA) and its receptor signaling plays 
key role of neuropathic pain. Recent study reveals that 
initial LPA production in the spinal dorsal horn is started 
by cPLA2 and iPLA2 activation through NK1 and NMDA 
receptors. The LPA further amplifies the LPA production 
by LPA1 and LPA3 receptor activation through the local 
circuit with glial cells and cytokines/chemokines. We have 
identiÀ ed the molecular species of LPC, a precursor of LPA, 
whose levels are elevated by nerve injury, using the MALDI-
TOF/MS analysis. These species were found to correspond 
to those of LPA species identiÀ ed by LC-MS/MS. The injury-
induced elevation of LPA reached a plateau at 3-6 h, and 
its was abolished by pharmacological pretreatments with 
inhibitors of these signaling molecules, which block the 
neuropathic pain. In the present study, we attempt to 
clarify the roles of pain transmitters, glial cells, cytokines/
chemokines in the determination of spinal LPA levels. We 
also attempt to discuss the machineries of extracellular 
export of LPC in the study using the in vivo neuropathic 
pain model and the in vitro culture of humal mesothelial cell 
line (LP-9), which constitutively releases LPA.
P3-55  Analgesic effects of 
pregabalin and diazepam in a 
neuropathic pain model of cynomolgus 
monkeys by single and combination 
dosing
Masahiko Iino, Atsushi Fujiwara, Takahiro Otsuka, 
Yoshio Wakasa
Research Administration Dept. Ina Research Inc.
The analgesic effects of pregabalin (PRG) and diazepam 
(DZP) by single and combination dosing were evaluated in 
4 cynomolgus monkeys of a neuropathic pain (NP) model at 
least 1 year after ligation of the 7th lumbar nerve regarding 
pain threshold values using the von Frey filaments and 
escape behavior from the contact stimuli by cotton and an 
ink brush as indices. After single oral dosing with PRG (30 
mg/kg) or DZP (1 mg/kg), no increases were noted in the 
pain threshold values. Suppressed escape behavior was 
observed in 2 animals after dosing with PRG. Increased pain 
threshold values were noted in 2 animals and suppressed 
escape behavior was observed in 3 animals after combination 
dosing with PRG and DZP. As described above, when PRG 
and DZP were administered in combination, analgesic 
effects were noted even in the animals which did not exhibit 
the analgesic effects after single dosing with these drugs. 
The results of this study as well as the previously reported 
results of SSRI were consistent with the clinical results. 
Therefore, it was indicated that a monkey NP model has a 
high degree of availability for drug efÀ cacy evaluation.S233P3-54  Reproduction of positive 
sensory signs associated with painful 
neuropathies after passive serum 
transfer to mice
Takashi Kurihara1, Gaku Fukudome1, Atsuro Miyata1,
Nobuhiro Yuki2
1Dept. Pharmacol., Grad. Sch. Med. and Dent. Sci., Kagoshima Univ., 2Dept. 
Med., Yong Loo Lin Sch. Med., National Univ. Singapore
The etiology of painful neuropathies is heterogeneous,
and a subpopulation of the neuropathies is considered to
be autoimmune-mediated. However, it is largely unclear
whether autoantibodies contribute to the underlying
pathology. To demonstrate functional roles of autoantibodies,
we investigated whether passive transfer of serum from
a patient suspicious for autoimmune-mediated painful
neuropathy could reproduce the core clinical sign (pinprick
pain) of the patient in mice. Single intrathecal (i.t.)
administration of the patient’s serum induced significant
hindpaw mechanical, but not thermal, hypersensitivity
within several hours, and the mechanical hypersensitivity
lasted more than 3 weeks. Direct application of the serum
on the sciatic nerve also induced significant mechanical,
but not thermal, hypersensitivity of the affected hindpaw.
I.t. injection of each serum from three healthy volunteers
induced only transient mechanical hypersensitivity. These
results indicate a relevant role of autoantibodies on the
development of pinprick pain of the patient. In addition,
passive serum transfer into mice may provide a useful tool
to study the pathophysiological mechanisms of painful
autoimmune neuropathies.
P3-56  Herbal medicine 
Goshajinkigan and Rokumigan inhibit 
Nav1.7 voltage-gated sodium channel 
current
Yoshihiko Nakatani1,3, Kazuya Miyagawa1,3, 
Minoru Tsuji1,3, Hiroshi Takeda1,3, Taku Amano2,3
1Div. Pharmacol., Sch. Pharm., Internat. Univ. Health and Welfare, 2Div. 
Pharmacother., Sch. Pharm., Internat. Univ. Health and Welfare, 3Advanced 
Education and Research Center for Kampo Medicine, Sch. Pharm., Internat. 
Univ. of Health and Welfare
The herbal medicine goshajinkigan is composed of
rokumigan and four other medicinal herbs and has been
used for the treatment of peripheral neuropathy induced
by oxaliplatin treatment to relieve that neuropathic pain.
However, how goshajinkigan suppresses the neuropathic
pain are still unclear. In this study, we investigated the
effect of Goshajinkigan and those ingredients to the voltage-
gated sodium channels (VGSCs) current of Nav1.7 which
predominantly expresses in peripheral nerve, particularly
dorsal root ganglion using HEK293 cells expressing human
Nav1.7 VGSCs. By the treatment of goshajinkigan, Nav1.7
Na+ current was inhibited in dose-dependent manner.
Maximum inhibition of Nav1.7 Na+ current by the treatment
of goshajinkigan, which concentration is more than 2 mg/mL,
was almost 70%, and IC50 of goshajinkigan against Nav1.7
Na+ current was 0.674 mg/mL. Moreover, both powdered
processed aconite root and rokumigan also showed the
inhibitory effect of Nav 1.7 Na+ current in dose-dependent
manner, and those IC50 were 0.018 mg/mL and 0.227 mg/
mL, respectively. Our À nding suggested that goshajinkigan
may exhibit suppression of the neuropathic pain via Nav1.7
Na+ current inhibition by multiple components included in
goshajinkigan.
P3-57  Studies on drug dependence 
(Rept. 499) changes in dopamine-
related behavior by co-administration of 
caffeine and morphine
Akane Higashi, Masahiro Shibasaki, Yoshiyuki Iwase, 
Yuya Udagawa, Yuto Noda, Tomohisa Mori, 
Tsutomu Suzuki
Dept. Toxicol.
It is known that morphine exhibits strong abuse potential 
by increasing the release of dopamine from the nucleus 
accumbens. On the other hand, caffeine is the most widely 
consumed stimulant. We have previously shown that 
caffeine increased morphine-iduced hyperlocomotion by 
antagonising of adenosine A2A receptors. However, there 
is little information related to the effects of caffeine on 
activation of dopaminergic system and morphine-induced 
rewarding effects. Therefore, the present study was desighed 
to investigate the effect of caffeine on morphine induced 
rewarding effects. In the present study, administration of 
caffeine enhanced morphine-induced rewarding effects. 
However, caffeine did not affect the morphine-induced 
increase in dopamine release in the nucleus accumbens as 
measured by in vivo microdialysis. These results indicate 
that caffeine can influence the dopamine-related behavior 
induced by morphine without affecting the dopamine release 
in the nucleus accumbens.
P3-59  Cognitive dysfunction 
in withdrawal state after chronic 
administration of methamphetamine in 
mice
Ryo Fukumori, Satoshi Yamada, Taku Yamaguchi, 
Tsuneyuki Yamamoto
Dept. Pharmacol., Pharm ,Nagasaki Int Univ
Repeated administration of methamphetamine (MA) 
causes reverse tolerance or behavioral sensitization in 
mice. However, the effects of withdrawal after MA repeated 
administration on the cognitive dysfunction have not been 
sufÀ ciently studied until now. In this study, we investigated 
correlations between cognitive deÀ cits and reverse tolerance 
development. Reverse tolerance was conÀ rmed by locomotor 
activity after MA (0.32-1.8mg/kg) repeated administration 
on wild type or CB1KO mice. After that, the mice were tested 
of cognitive functions, withdrawal 10 days after; novel object 
recognition test, 30 days after; prepulse inhibition (PPI) 
test. Consequently, in wild type mice, locomotor activity was 
increased by MA 1.0 and 1.8 mg / kg. Approach to the novel 
object was signiÀ cantly reduced by MA 1.8 mg / kg. Also in 
the PPI tests, PPI was signiÀ cantly reduced by MA 1.0 and 
1.8 mg / kg. However, in CB1KO mice, reverse tolerance was 
not expressed by MA repeated administration. Furthermore, 
cognitive dysfunction was not expressed. Our data suggest 
that the CB1 receptor is involved in the development of 
reverse tolerance and cognitive dysfunction on MA repeated 
administration.S23P3-58  Cocaine stimulation causes 
the release of the sigma-1 receptor into 
the extracellular space
Yoki Nakamura, Shang-Yi Tsai, Tsung-Ping Su
Cell. Pathobiolo. Sec., Integr. Neurosci. Res. Br., NIDA IRP, NIH
The sigma-1 receptor (Sig-1R) is an ER chaperone that 
has been implicated in many central nerve system (CNS) 
disorders. We previously showed that upon stimulation 
by cocaine, a Sig-1R agonist, Sig-1Rs could be seen in 
extracellular space. Further, Sig-1Rs are present in 
the plasma and are increased by the treatment with 
Á uvoxamine which is a Sig-1R agonist. Thus, we set forth to 
test the hypothesis that cocaine causing the translocation 
of Sig-1R into extracellular space may represent a form of 
cross-cellular signaling that shapes in part cocaine-induced 
neuroplasticity. Indeed, we found that Sig-1Rs were present 
in the extracellular space in the form of extracellular 
vesicles (EVs) after 30 min of cocaine treatment in cultured 
cells. The effect of cocaine was dose-dependent (0.1, 1, and 
10 ǍM). Furthermore, pre-treatment with BD1063, a speciÀ c 
Sig1R antagonist, completely inhibited the cocaine-evoked 
Sig-1R release. Those results conÀ rm the release of Sig-1Rs 
into extracellular space caused by cocaine and indicate that 
Sig-1Rs exist in the form of EV when stimulated by cocaine. 
The extracellular Sig-1Rs might involve in the cell-cell 
communication to mediate cocaine addiction or other CNS 
disorders. (supported by IRP NIDA NIH)
P3-60  Inhibition of cyclin-
dependent kinase 5 suppress the 
development of ethanol dependence
Keisuke Mizuo, Shunichiro Okazaki, Hideki Hyodoh, 
Satoshi Watanabe, Hiromasa Inoue
Dept. Legal Med., Sapporo Medical Univ. Sch. Med.
Ethanol dependence is a complex disorder with a strong 
craving for ethanol. However, the mechanism underlying 
ethanol dependence is still unclear. In the present study, 
we investigated whether cyclin dependent kinase 5 (Cdk5) 
can regulate the development of ethanol dependence using 
a Cdk5 inhibitor roscovitine. Mice were treated with a 
liquid diet containing ethanol for 10 days. The control mice 
were given the same volume of ethanol-free liquid diet with 
sucrose substituted in isocaloric quantities for ethanol. 
The mice chronically treated with ethanol revealed severe 
withdrawal signs. The expression of Cdk5 was signiÀ cantly 
increased in limbic forebrain following chronic treatment 
of ethanol. The chronic ethanol consumption also increased 
Cdk5 phosphorylation. Moreover, the i.c.v. treatment of 
roscovitine during chronic ethanol treatment significantly 
suppressed the withdrawal signs and the increase of Cdk5. 
Taken together, these findings suggest that changes in 
the expression of Cdk5 in the nucleus accumbens may 
contribute to the development of ethanol dependence. This 
research was supported by The Ministry of Education, 
Culture, Sports, Science and Technology (MEXT) Grant-in-
Aid for Young Scientists (B), No. 217906114
P3-61  Studies on drug dependence 
(Rept. 498): Involvement of DOPA in the 
cocaine-induced behavioral change
Sho Hidano1, Tomohisa Mori1, Yoshiyuki Iwase1, 
Misato Nakamura1, Masahiro Shibasaki1, 
Kimio Higashiyama3, Yoshio Goshima2, 
Tsutomu Suzuki1
1Dept. Toxicol., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 2Department 
of Molecular Phamacology, Yokohama City University Graduate School of 
Medicine, 3Org. Chem.,Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
It has been believed that L-3,4-dihydroxyphenylalanine 
(DOPA), precursor for catecholamine biosynthesis, 
would be a pharmacologically inert amino acid. Recent 
reports have showed that DOPA would be released as a 
neurotransmitter, and it can transmit the signals through 
an ocular albinism 1 (OA 1) receptor, which is coupling to 
G protein. However, physiological effects of OA-1 receptor 
have not been clarified yet. Therefore, we examined the 
involvement of DOPA in cocaine-induced hyperlocomotion 
and rewarding effects using the OA-1 receptor antagonist 
DOPA cyclohexyl ester (DOPA CHE). DOPA CHE itself did 
not induce hyperlocomotion and reward effects. On the other 
hand, cocaine-induced hyperlocomotion was significantly 
suppressed by DOPA CHE. However, rewarding effects of 
cocaine were not affected by DOPA CHE. Next, we measured 
the dopamine release from the nucleus accumbens using 
in vivo microdialysis method. DOPA CHE did not affect 
increase in dopamine release induced by cocaine. These 
results suggest that DOPA is not involved in the rewarding 
effects of cocaine, whereas DOPA plays an role in the 
hyperlocomotion induced by cocaine through mesolimbic 
dopaminergic system independent manner.
P3-63  Anti-angiogenic effects of 
mTOR inhibitors in a mouse model of 
oxygen-induced retinopathy
Rina Yagasaki, Tsutomu Nakahara, Hiroko Ushikubo, 
Asami Mori, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm.
Ocular pathologic angiogenesis contributes to the 
pathogenesis of vision threatening eye diseases, such as 
retinopathy of prematurity and diabetic retinopathy. In 
this study, we examined effects of inhibitors of mammalian 
target of rapamycin (mTOR), rapamycin and everolimus, on 
retinal pathologic angiogenesis in mice with oxygen-induced 
retinopathy (OIR). Mice were exposed to 80% oxygen from 
postnatal day (P) 7 to P10, then brought into room air, and 
injected subcutaneously with rapamycin and everolimus. 
Neovascular tufts and vascular growth into the avascular 
zone were observed in the retinas of OIR mice on P15. In 
addition, intense immunoreactivity for phosphorylated 
ribosomal protein S6 (pS6), a downstream indicator of 
mTOR activity, was detected in neovascular tufts and in 
endothelial cells located at the vascular-avascular border. 
Both rapamycin and everolimus reduced the extent of 
retinal neovascular tufts and pS6 immunoreactivity. 
Thus, activation of the mTOR pathway in endothelial cells 
contributes to retinal pathologic angiogenesis, and mTOR 
inhibitors that target proliferating endothelial cells are 
considered to be promising candidate anti-angiogenic agents 
for the treatment of vasoproliferative retinal diseases.S2P3-62  An fMRI study of reward 
processing and inhibitory control in 
heavy alcohol drinkers
Yumiko Ikeda, Hidenori Suzuki
Dept Pharmacol., Grad Sch Med, Nippon Med Sch
Alcohol use disorder is characterized by impairment in 
reward processing and inhibitory control, which are thought 
to be mainly executed in the nucleus accumbens (NAc) and 
the inferior frontal cortex (IFG), respectively. Although 
heavy drinking is a risk factor for alcohol use disorder, 
it still known how it affects these brain functions. In the 
present study, we used functional MRI (fMRI) to examine 
the blood oxygenation level-dependent signals for the neural 
activities pertinent to reward processing and inhibitory 
control in heavy alcohol drinkers and demographically 
matched light drinkers. They performed the monetary 
incentive delay (MID) task for reward processing and 
the Go/No-go task for inhibitory control during fMRI. 
In the MID task, the NAc activation during the reward 
anticipation was positively correlated with the alcohol 
consumption in the heavy drinkers. On the other hand, 
the Go/No-go task revealed that the IFG activation during 
the false alarm was negatively correlated with the alcohol 
consumption in heavy drinkers. These results suggest that 
higher alcohol consumption affects both reward processing 
and inhibitory control in a dose-dependent manner and this 
combined dysfunction contributes to development of alcohol 
use disorder.
P3-64  A search for protective drugs 
against diabetic blood-brain barrier 
dysfunction model in vitro
Shuji Fukuda1, Shinsuke Nakagawa2, 
Tomonori Takeshita1, Yoichi Morofuji1, 
Kentaro Hayashi1, Izumi Nagata1, Masami Niwa3
1Dept. Neurosur., Nagasaki Univ., Grad. Sch., 2Dept. Pharmacol., Nagasaki 
Univ., Grad. Sch. Biomed. Sci., 3PharmaCo-Cell
The prevalence of diabetes mellitus (DM) is increasing 
rapidly worldwide. The dysfunction of vascular endothelial 
cells is considered to be a key initial step in diabetic 
angiopathy, and to affect the progression and severity of DM. 
In the brain, DM-associated vascular inflammation may 
contribute to early breakdown of the functional integrity of 
the blood-brain barrier. The BBB dysfunction allow blood 
components penetration into the brain parenchyma, and 
these insults may link with acceleration of neurological 
damages. Thus BBB protection against hyperglycemia 
has a strong inÁ uence to prevent cerebral damages. In the 
present study, we clariÀ ed the effects of several compounds 
on BBB dysfunction model induced by hyperglycemia. 
We investigated the effect of pitavastatin, candesartan, 
cilostazol, GLP-1 and GLP-2 on barrier function in rat 
capillary endothelial cells (RBEC). Barrier functions were 
estimated by measuring the transendothelial electrical 
resistance (TEER) and permeability of sodium fluorescein. 
Pitavastatin, candesartan and GLPs prevented the decrease 
of barrier function induced by hyperglycemia. Our results 
suggest that those compounds have a potential to be the 
BBB-protective drug.35
P3-65  The expression of 
transporters of Abeta in brain of a 
stroke-prone hypertensive model
Bin Wu
Department of General Practice of the First Hospital of China Medical 
University
We previously reported localized BBB damage in the 
hippocampus of 3-month-old SHR and SHRSP. This 
indicates a significant role of the BBB impairment in 
neuronal loss, because SHR and SHRSP show neuronal loss 
in the hippocampus after 6 months of age. Oxidative stress 
plays an important role in the neurodegenerative process 
and neuronal death. we examined the gene expression of 
representative efÁ ux and inÁ ux transporters of Abeta, such 
as low-density lipoprotein receptor (LDLR), LDL-related 
protein 1 (LRP1), and the receptor for advanced glycation 
end product (RAGE) in the hippocampus of SHRSP with 
the BBB impairment and Wistar Kyoto rats (WKY) without 
the impairment. our findings suggest that the expression 
of LDLR was increased in the hippocampus of SHRSP 
compared with that of WKY and was seen in the luminal 
and abluminal cytoplasmic membranes and vesicular 
structures of endothelial cells, suggesting a role of LDLR in 
the vessels with BBB impairment.
P3-67  Regulation of endothelial 
cells by activator of G-protein signaling
Hisaki Hayashi, Abudullah Al Mamun, 
Hiroko Suzuki, Miho Sakima, Maki Sato, 
Naoki Nishimura, Yoko Inukai, Satoshi Iwase, 
Motohiko Sato
Dept. Physiol., Univ. Aichi Med. Univ.
Heterotrimeric G-proteins are essentially regulating 
physiological and pathological events. We have previously 
identified a novel protein, activator of G-protein signaling 
(AGS) 8, from a rat heart model of repetitive transient 
ischemia. AGS8 was up-regulated in the heart by repetitive 
ischemia with highly developed collateral arteries, and 
directly interacted with G-protein ǃǄ subunit (GǃǄ). AGS8 
played pivotal roles in the hypoxia-induced apoptosis of 
cardiomyocytes by regulating GǃǄ signaling. Here, we 
analyzed roles of AGS8 in vascular endothelial cells (ECs), 
and inÁ uence of AGS8 on vascular endothelial growth factor 
(VEGF) mediated signal. 
 We first found that AGS8 knockdown by siRNA inhibited 
VEGF-induced tube formation on Matrigel, as well as EC 
proliferation. AGS8 knockdown reduced the expression of 
VEGF receptor type2 (VEGFR2) on cell surface, and also 
attenuated VEGF-induced phosphorylation of VEGFR2. 
Significantly, AGS8 specific blocking peptide designed to 
disrupt AGS8-GǃǄ interaction impaired VEGF-induced tube 
formation and phosphorylation of VEGFR2. These results 
indicated that AGS8-GǃǄ binding mediates VEGF-induced 
angiogenesis through regulating expression of VEGFR2 on 
cell surface and activation of VEGFR2 mediating signals.S23P3-66  Bilirubin exerts angiogenic 
effect in response to ischemic hindlimb 
through Akt-eNOS dependent pathway
Yasumasa Ikeda1, Yuya Horinouchi1, 
Yuki Izawa-Ishizawa1, Yoshitaka Kihira1, 
Licht Miyamoto2, Keisuke Ishizawa3,4, 
Koichiro Tsuchiya2, Toshiaki Tamaki1
1Dept. Pharmacol., Th e Univ. Tokushima Grad. Sch., 2Dept. Med. Pharmacol., 
Th e Univ. Tokushima Grad. Sch., 3Dept. clin. Pharmacol., Th e Univ. Tokushima 
Grad. Sch., 4Department of Pharmacy, Tokushima Univ. Hosp.
Background: Low serum bilirubin is related to peripheral 
artery disease. Bilirubin exerts anti-oxidant effect and 
the enhancement of flow-mediated vasodilation. However, 
the effect of bilirubin on angiogenesis remains unknown. 
Methods and Results: We employed C57BL/6J mice with 
unilateral hindlimb ischemia and divided the mice into 
two groups, vehicle-treated group and bilirubin treated 
group. The blood flow recovery in response to ischemia 
was augmented in mice with bilirubin treatment by laser 
speckle blood flow analysis. Bilirubin treatment increased 
capillary density in ischemic adductor muscles.  The 
phosphorylated levels of endothelial nitric oxide synthesis 
(eNOS) and Akt were enhanced in ischemic muscle with 
bilirubin treatment compared vehicle treatment.  In in vitro 
experiments by using human aortic endothelial cells, eNOS 
and Akt phosphorylation were augmented by bilirubin. 
Bilirubin also promoted cell proliferation, cell migration 
and tube formation. These bilirubin actions were abolished 
by a phosphatidylinositol 3-kinase inhibitor. Conclusion: 
Bilirubin promotes angiogenesis through endothelial cells 
activation via Akt-eNOS-dependent manner.
P3-68  Age-dependent differences in 
the role of mTOR during retinal vascular 
development in mice
Rina Yagasaki, Tsutomu Nakahara, Hiroko Ushikubo, 
Asami Mori, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm.
Previous studies showed the importance of the mammalian 
target of rapamycin (mTOR) system in retinal angiogenesis. 
However, potential age-dependent differences in the role 
of mTOR during retinal vascular development remain 
unclear. Therefore, we examined effects of the mTOR 
inhibitor rapamycin on retinal vascular development in mice 
on different postnatal days. The retinal vasculature and 
phosphorylated ribosomal protein S6 (pS6), a downstream 
indicator of mTOR activity, were evaluated. Vascularization 
was delayed and capillary density was reduced in mice 
administered rapamycin from P0 to P5 compared to the 
vehicle-treated mice. Rapamycin administration on P6 and 
P7 decreased the vascular density but did not delay the radial 
vascular growth. Immunoreactivity for pS6 was detected 
in endothelial cells located in the vascular front, and 
rapamycin markedly diminished the pS6 immunoreactivity. 
Rapamycin administration on P12 and P13 did not affect 
the retinal superficial blood vessels. These results suggest 
that the mTOR pathway contributes to retinal vascular 
development, and that the mTOR pathway in endothelial 
cells is modulated in a postnatal age-dependent manner.6
P3-69  Constitutional release of 
TGFȕs from vascular and lymphatic 
endothelial cells and its possible 
contribution to epithelial-mesenchymal 
transition of tumor cells
Masahiro Oike, Chiwaka Kimura
Dept. Pharmacol., Grad. Sch. Med. Sci., Kyushu Univ.
We examined whether vascular and lymphatic endothelium-
derived substances play a role in the growth and metastasis 
of tumor cells or not. Concentrated culture medium of 
bovine aortic endothelial cells (BAECs) altered tumor cell 
lines (A549 and PANC-1) from cobblestone-like epithelial 
morphology to À broblast-like shape, whereas it suppressed 
cellular growth. Furthermore, BAECs conditioned medium 
induced hallmarks of epithelial-mesenchymal transition 
(EMT), which is essential for the metastasis of tumor 
cells and maintaining their stemness, such as cadherin 
conversion, actin À ber formation and migration. Conditioned 
medium from BAECs, porcine and human aortic endothelial 
cells, human microvascular endothelial cells and human 
lymphatic endothelial cell  contained transforming 
growth factor (TGF) ǃ1 and ǃ2 but did not contain TGFǃ3. 
Neutralizing antibodies against TGFǃ1 and TGFǃ 2 
suppressed endothelial medium-induced EMT only when 
both of them were applied simultaneously. These results 
indicate that vascular and lymphatic endothelial cells may 
play a role in the induction and maintenance of EMT in 
tumor cells by constitutively releasing TGFǃ1 and TGFǃ2.
P3-71  Effect of imatinib on 
abnormal vascular network formation 
after cessation of VEGF inhibition in 
neonatal mouse retina
Akane Morita, Tsutomu Nakahara, Mika Yoshizumi, 
Hiroko Ushikubo, Asami Mori, Kenji Sakamoto, 
Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Pathological ocular angiogenesis is an important cause 
of vision-threatening diseases, including retinopathy of 
prematurity. Anti-VEGF agents provide a good option for 
preventing abnormal retinal vascular growth. However, our 
recent studies demonstrated that short-term administration 
of VEGFR inhibitors in newborn mice induces abnormal 
retinal vascular growth and patterns. In this study, we 
examined the effect of imatinib on abnormal retinal vascular 
formation observed after administration of KRN633, an 
inhibitor of VEGFR, on postnatal day (P) 0 and P1. Mice 
treated with KRN633 displayed highly dense astrocyte 
and endothelial cell networks. Imatinib administration 
(30 and 100 mg/kg/day) from P6 to P9 decreased astrocyte 
proliferation and compromised astrocyte network in a 
dose-dependent manner. The delayed vascular growth 
and enlargement of blood vessels in front of the growing 
vasculature were observed. The abnormalities of retinal 
vascular network appear to be linked to the degree of 
astrocyte abnormalities. These results suggest that 
phenotypes of astrocyte are altered following cessation of 
VEGF inhibition, and the disturbance of astrocyte network 
contributes to the abnormal endothelial cell network 
formation.SP3-70  Suppressive effect of LAT1 
inhibitor on human angiogenesis
Keitaro Hayashi1, Promsuk Jutabha1, Hitoshi Endou2, 
Naohiko Anzai1
1Dept. Pharmacol. and Toxicol., Dokkyo Med. Univ. Sch. Med., 2J-Pharma Co., 
Ltd.
Endothelial cell proliferation supporting the angiogenesis 
requires sufÀ cient and continuous nutrient supply because 
of facilitated intracellular metabolism. However, little 
is known about the mechanism for the promotion of 
nutrient incorporation in proliferating endothelial cells. 
We characterized L-type amino acid transporter 1 (LAT1) 
as a major transporter of essential amino acids in human 
umbilical vein endothelial cells (HUVECs). Growing HUVEC 
express certain level of LAT1. JH203, a speciÀ c inhibitor of 
LAT1, suppressed leucine uptake and cell proliferation in 
HUVEC. Tube formations composed of HUVECs, which is 
important process for angiogenesis, was also attenuated by 
JPH203. Therefore, LAT1 acts to support effective uptake 
of amino acids, which is critical for the optimal function 
of HUVECs for human angiogenesis. Because active 
angiogenesis is essential for growing cancer cells to receive 
adequate nutrients, our results suggests that JPH203 could 
be an attractive drug for cancer therapy since it would 
prohibit angiogenesis in cancer tissue.
P3-72  Nitrosonifedipine prolongs 
the lifespan of malignant stroke-prone 
spontaneously hypertensive rats
Yuki Izawa-Ishizawa1, Keisuke Ishizawa2,3, 
Masaki Tabuchi4, Mai Takata5, Yoshitaka Kihira1, 
Yasumasa Ikeda1, Koichiro Tsuchiya5, 
Toshiaki Tamaki1
1Dept. Pharmacol., Inst. HBS., Univ. Tokushima Grad. Sch., 2Dept. Clin. 
Pharm., Inst. HBS., Univ. Tokushima Grad. Sch., 3Dept. Pharm., Tokushima 
Univ. Hosp., 4Faculty of Human Health, Sonoda Women’s Univ., 5Dept. Med. 
Pharmacol., Inst. HBS., Univ. Tokushima Grad. Sch.
Nitrosonifedipine (NO-NIF) is photolytic metabolite of 
nifedipine. The ability of NO-NIF to block calcium channels 
is quite weak but it shows potent radical scavenging activity. 
Recently, we have demonstrated that NO-NIF shows 
protective effects against vascular remodeling or diabetic 
nephropathy via its antioxidative effects. In this study, we 
investigated the effects of NO-NIF on the onset of stroke 
in malignant stroke-prone spontaneously hypertensive 
rats (M-SHRSP). It is reported that fifty percent of male 
M-SHRSP shows cerebral stroke within 80 days of age. 
M-SHRSPs were treated with or without NO-NIF (30mg/kg/
day, i.p.) from the age of À ve weeks. Neurological symptoms 
were scored by severity of general status and disordered 
motility of anterior/posterior limbs. NO-NIF elongated the 
lifespan of M-SHRSP and improved neurological symptoms 
associated with stroke. From in vitro study, it was observed 
that NO-NIF suppressed hydrogen peroxide-induced cell 
toxicity in cultured PC12 cells. Moreover, nerve growth 
factor-induced neurite elongation was enhanced by NO-NIF 
existence.
These findings implied that NO-NIF improved the stroke-
related neurological symptoms through the augmentative 
effects of NO-NIF on neurite elongation.
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P3-73  Possible acute depressor 
effect of docosahexaenoic acid 
(DHA) that is applied intravenously in 
hypertensive and normotensive rats
Daisuke Chino, Yukiko Suzuki, Satsuki Yuda, 
Fumi Hatsuyama, Takashi Toyama, Tomohiro Tanaka, 
Keisuke Obara, Yoshio Anaka
Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci.
DHA is a representative omega-3 polyunsaturated fatty acid 
(PUFA) and its continuous dietary intake has been suggested 
to lower blood pressure (BP) in hypertensive patients. 
However, it is still unclear whether intravenously applied 
DHA produces an acute depressor effect in experimental 
animals. This study was thus carried out to give an answer 
to this question. In the urethane-anesthetized male Wistar 
rats, mean BP (MBP) was persistently and significantly 
elevated by continuous intravenous infusions of U46619 (a 
TP receptor agonist) and noradrenaline (NA) (500 Ǎg/kg/
h for each) while saline-infusion did not show substantial 
BP effects. U46619-infused rats, DHA which was applied 
via an intravenous bolus injection reduced the elevated 
MBP in a dose-dependent manner (3 - 30 mg/kg). The bolus-
administered DHA also reduced substantially the MBP in 
both NA- and saline-infused rats. However, the degree of 
depressor effect due to DHA was greater in U46619-infused 
rats than NA- and saline-infused rats. These results indicate 
that intravenously applied DHA produces an acute depressor 
effect in anesthetized rats, and this effect emerges more 
evidently against the TP receptor-mediated BP elevation.
P3-75  Advanced glycation end 
product-cholesterol-aggregated
proteins increased expression of 
pro-infl ammatory cytokine mRNA by 
intracellular acidifi cation in mesangial 
cells
Kenta Sago1, Tomohiro Mizuno1, Azusa Kanamori1, 
Tomomi Kimura1, Akie Toya1, Moe Iwata1, 
Yasushi Hirasawa2, Tadashi Nagamatsu1
1Lab. Analytical Pharamacol., Meijo Univ. Sch. Pharma., 2Jap. Bio.Research.
INC
We have investigated the pathogenesis of diabetic 
nephropathy using advanced glycation end product (AGE)-
cholesterol-aggregated human albumin (ACH). Induction of 
micro inflammation in mesangial area by AGE-aggregated 
proteins would be involved in diabetic nephropathy. The 
aim of this study is to clarify the influence of acidification 
in mesangial cells (MCs). MCs were treated with ACH 
or acid solutions (pH4.5-pH6.5) and analyzed. Acidity in 
MCs was measured using BCEDF-AM and the expression 
of mRNA of pro-inflammatory cytokines (IL-1ǃ and IL-
6) was measured using Real time RT-PCR. The acidity in 
MCs was increased time-dependently, and pH became less 
than 6.0 after the treatment with ACH. The expression 
of mRNA of IL-1ǃ IL-6 in the acid solution-treated MCs 
was increased pH-dependently, and reached in triple and 
double respectively at pH 4.5 as compared with those at pH 
7.4. In conclusion, ACH increased the expressions of pro-
inÁ ammatory cytokines in MCs. In conclusion, acidiÀ cation 
by AGE-cholesterol-aggregated proteins could be involved 
in inÁ ammation of mesangial area in glomeruli of diabetic 
nephropathy.S238P3-74  Comparative effect of 
imidapril and enalapril on serum uric 
acid and serum electrolytes in patients 
with hypertension
Yayoi Nishida1, Yasuo Takahashi1, Kotoe Tezuka1, 
Satoshi Asai2
1Clin. Trial Res. Center, Nihon Univ. Sch. Med., 2Dev. Pharmacol. Nihon Univ. 
Sch. Med.
Background: This study evaluated and compared the 
long-term effects of monotherapy with imidapril and 
enalapril on serum uric acid (SUA) and electrolyte levels 
in Japanese hypertensive patients.Methods: We identified 
patients with mild to moderate hypertension who had been 
treated with monotherapy with imidapril or enalapril, 
in whom laboratory data of SUA, serum potassium and 
sodium between November 1, 2004 and July 31, 2011 were 
available, from the Nihon University School of Medicine’s 
Clinical Data Warehouse.Results: The levels of SUA and 
sodium showed no statistically signiÀ cant difference in the 
change from baseline to during the exposure period between 
imidapril users and enalapril users. The mean increase 
of serum potassium level from baseline was significantly 
greater in enalapril users compared with that in imidapril 
users. Conclusions: Our study suggest that the influence 
of imidapril or enalapril monotherapy on SUA and sodium 
levels are small, and that they can be safely used for the 
patients with hypertension. In addition, we observed slightly 
unfavorable effect on the balance of the serum potassium 
level with enalapril monotherapy in comparison with 
imidapril monotherapy, at least during one year.
P3-76  Cyclic stretch on glomerular 
endothelial cells, a new in vitro model 
for glomerular hypertension
Yasuyuki Irie1, Makio Saeki2, Yukiko Kondo1, 
Naoko Matsushita1, Eiichi Taira1
1Dept. Pharmacol., Iwate Med. Univ. Sch. Med., 2Niigata Univ. Grad. Sch. 
Med. Den. Sci. Dept. Pharmacology
The prevalence of obesity and metabolic syndrome (MetS) 
has increased over the past several decades and is expected 
to continue to increase not only in Western countries, but 
also in Asia. Observational studies suggest MetS may 
cause chronic kidney disease (CKD). Many studies have 
reported that CKD is associated with cardiovascular 
disease. However, at this point, the precise mechanisms 
of these associations remain to be elucidated. Because 
the microalbuminuria, one of the most common initial 
presentations of CKD, occurs as a result of the glomerular 
hypertension, we aimed to analyze the molecular mechanism 
of glomerular hypertension. In the present study, we 
developed an in vitro model for glomerular hypertension, 
making use of mechanical stress on cultured glomerular 
endothelial cells. Using microarray analysis, we examined 
the effect of cyclic stretch on GEN-T cells, which is derived 
from glomerular endothelial cells. We found that several 
genes were induced by the cyclic stretch and conÀ rmed by 
quantitative RT-PCR. Meanwhile, in order to investigate the 
remote impacts of CKD to cardiovascular system, the effects 
of conditioned media from stretched GEN-T cells were 
analyzed.
P3-77  Bombesin centrally induces 
frequent urination in the rat
Kumiko Nakamura1, Takahiro Shimizu1, 
Shogo Shimizu1, Felix Holmstrom1, 
Youichirou Higashi2, Toshio Yawata2, Motoaki Saito1
1Dept. Pharmacol., Kochi Med. Sch., Kochi Univ., 2Dept. of Neurosurgery, 
Kochi Med. Sch., Kochi Univ.
In the preset study, we examined effects of centrally 
administered bombesin (BB), a sympathetic nerve activator, 
on micturition in the rat. Under urethane anesthetized 
(1.0 g/kg, ip) male Wistar rats, catheters were inserted into 
the bladder dome, the femoral artery and vein in order to 
perform cystometrograms (CMG, 12 ml/h saline infusion), 
monitor blood pressure (BP) and collect blood, and infuse 
saline (1.2 ml/h), respectively. One hour after injection of 
the low dose of BB (0.1 nmol), into the lateral ventricle, the 
high dose (1 nmol) was subsequently injected. Serial CMG 
and BP monitoring were performed for 2 h after the initial 
injection. Plasma NA and Ad levels were measured at 30 min 
after each injection. In some experiments, acute bilateral 
adrenalectomy (ADX) was performed and hydrocortisone 
(5 mg/kg, im) injected just before the insertion of the 
catheters. Both doses of BB signiÀ cantly decreased ICI, but 
had no significant effects on Pdet and BP. The high dose of 
BB induced significant increments of plasma NA and Ad 
levels, which were both abolished by ADX. The brain BB-
ergic nervous system could be a new therapeutic target for 
overactive bladder.
P3-79  Ischemic acute kidney injury 
reduces endothelial glycocalyx in renal 
peritubular capillaries
Kai Betteridge1,2, Daisuke Nakano1, Andrew Salmon2, 
Akira Nishiyama1
1Dept. Pharmacol., Kagawa Univ., 2Microvas Res Lab, Univ of Bristol
E n d o t h e l i a l  g l y c o c a l y x ,  w h i c h  i s  c o m p o s e d  b y 
glycosaminoglycans, proteoglycans and absorbed plasma 
components, regulates microvascular function, including 
leukocyte adhesion, and the permeability of capillaries. 
We sought to test the hypothesis that the decline of renal 
function during AKI is associated with endothelial glycocalyx 
loss in peritubular capillaries of mice received ischemia/
reperfusion injury. AKI induced by bilateral ischemia/
reperfusion signiÀ cantly increased blood urea nitrogen. The 
depth of perivascular endothelial glycocalyx structure in 
the AKI kidney was signiÀ cantly reduced when compared to 
normal mice. Post-ischemic treatment with dexamethasone 
resulted in a signiÀ cant recovery of both BUN and glycocalyx 
structure when compared to the untreated AKI mice and no 
signiÀ cant difference from the healthy mouse group. Four-
methyumbellferone, a hyaluronan synthesis inhibitor, a key 
glycocalyx component in AKI, weaken the protective efÀ cacy 
of dexamethasone. These results indicate the important 
role of glycocalyx in the peritubular capillaries during AKI. 
Dexamethasone was ineffective in attenuating the severity 
of AKI when glycocalyx cannot be restored because of 
impaired glycocalyx synthesis.S239P3-78  Characterization of the 
intracellular behavior of COL4A5 and 
clarifi cation of molecular mechanism of 
alport syndrome
Kohei Omachi, Misato Kamura, Keisuke Teramoto, 
Ryosuke Fukuda, Mary Ann Suico, Tsuyoshi Shuto, 
Hirofumi Kai
Dept. Molecular Medicine., Kumamoto Univ. pharm
Alport syndrome (AS) is caused by mutation in COL4A3, 
COL4A4  or  COL4A5 ,  components  o f  g l omeru lar 
basement membrane (GBM). COL4A3/4/5 are secreted as 
heterotrimer. Restoring the normal COL4A3/4/5 network 
in the GBM is important for AS therapy; hence the need 
to investigate intracellular behavior of mutant COL4A5 
such as degradation, heterotrimer formation and secretion. 
Here, we tried to establish AS cellular model and clarify 
the difference in degradation mechanism between wild type 
and mutant COL4A5 proteins.We cloned and constructed 
human COL4A3/4/5 expression plasmids. These plasmids 
were transfected in HEK293 cells. We made mutant 
COL4A5 plasmids by site-directed mutagenesis. We are now 
investigating whether wild type and mutant COL4A5 are 
degraded by proteasome or lysosome by treating transfected 
cells with inhibitors. COL4A5 protein stability is also 
checked by chase experiments.We made a novel AS cellular 
model, which expresses human COL4A3/4/5 proteins. This 
model is an important tool to investigate AS phenotype 
in molecular level such as protein stability, degradation 
mechanism, and heterotrimer formation of wild type or 
mutant COL4A5.
P3-80  Carperitide improves urine 
fl ow at proximal tubules in septic acute 
kidney injury
Hiroaki Kitamura1, Daisuke Nakano2, 
Akira Nishiyama2
1Dept. Anesthe., Kagawa Univ., 2Dept Pharmacol., Kagawa Univ.
Carperitide, alpha-human atrial natriuretic peptide, is 
used in expectation of protecting the kidney during sepsis 
in internal care unit; however, the detailed mechanism of 
action has not been clarified yet. As septic acute kidney 
injury (AKI) does not induce characteristic histological 
damage, we aimed to evaluate renal function in endotoxemic 
rat AKI with and without carperitide treatment by using 
real-time intravital imaging technique. The renal function 
was analyzed by the bolus-shot FITC-inulin kinetics method 
that visualizes the tubular flow after free filtration from 
glomeruli. Both tubular flow and urine flow from bladder 
remarkably slowed down in LPS-treated rats in prior to the 
onset of hypotension and acidosis. Proximal tubules retained 
the injected FITC-inulin and, therefore, the tubular Á ow in 
the downstream nephron was markedly decreased. Fluid 
resuscitation improved the decreased tubular Á ow rate only 
in a part of nephron, displaying heterogeneity on the effect. 
On the other hand, carperitide ubiquitously increased the 
tubular Á ow rate with normalizing urine Á ow from bladder. 
In conclusion, carperitide improved the urine Á ow rate in the 
proximal tubules that are resistant to the Á uid resuscitation 
in rat endotoxemic model.
P3-81  Interaction of spliceosome 
U1snRNP and AGN-1 that binds to 
protein phosphatase 6
Ryoji Kojima, Mariko Higashikawa, Kana Noda, 
Takako Uchiya
Lab. Anal. Pharmacol., Fac. Pharm., Meijo Univ.
We previously cloned AGN-1 that bound to protein 
phosphatase 6, in which its expression was up-regulated 
in nephritic rat kidney. AGN-1 colocalized with splicing 
factor SC35 in the nuclear speckle region. Moreover, AGN-
1 interacted with newly synthesized RNA. In this study, 
we investigated the interaction of AGN-1 protein and 
spliceosome, U1snRNP. H4IIE and HeLa cells were treated 
with serum (20 %, 8 h), and the interaction of AGN-1 and 
U1snRNP, such as U1-70K and U1-A, was observed by 
immunoprecipitation and confocal microscopic analyses. 
Furthermore, the interaction of U1snRNP and BrUTP-
labeled RNA was also examined. Immunocytochemical 
observation showed that AGN-1 interacted with U1-70K in 
the nucleus, and that its interaction in serum-stimulated 
cells was stronger than that in non-treated cells. SC35 
that binds to AGN-1 formed a protein complex with U1-
A. U1-70K bound to U1-A was also detected, and U1-70K 
interacted with newly synthesized BrUTP-labeled RNA. 
Furthermore, AGN-1 and U1-70K were immunoprecipitated 
in HeLa cells, accompanied by co-immunoprecipitation with 
SC35. These results indicate that AGN-1 interacts with 
U1snRNP in the nucleus, suggesting that AGN-1 is involved 
in RNA splicing.
P3-83  A new alveolar epithelial cell 
population having therapeutic capacity 
for lung fi brosis
Hiroki Umezawa1,2, Kensuke Tanaka3, Tetsuo Fujita1,2, 
Kento Yoshioka1, Koichiro Tatsumi2, 
Yoshitoshi Kasuya1
1Dept. Biochem. and Mol. Pharmacol., Chiba Univ. Med., 2Dept. Respirol., 
Chiba Univ. Med., 3Dpet. Respirol., JR Tokyo Hosp.
We have classified a new cell population, “lung mixed 
culture-derived epithelial cells” (LMDECs) from mice. In 
addition to the type II alveolar epithelial cell (AEC II)-
like characteristics expressing surfactant protein (SP)-C 
and having a differentiating capacity to AEC I, most of 
LMDECs (nearly 90%) were positive for the hematopoietic 
cell marker, CD45. The SP-C+CD45+ LMDECs-like cells 
were observed in the alveoli of mouse lung and increased 
approximately threefold in response to bleomycin (BLM) 
instillation. Moreover, the engraftment of LMDECs 
markedly ameliorated lung fibrosis induced by BLM. A 
great advantage of LMDECs is easily culture expanded 
without any immunodepletion or sorting of cells and can be 
harvested at least two times from the same dish. Likewise, 
an in vitro expansion of LMDECs was efÀ ciently enhanced 
by a genetic or pharmacological inhibition of p38. These 
results suggest that LMDECs may have a potential role in 
future regenerative cell therapy for pulmonary À brosis. We 
have addressed to the possibility whether alveolar epithelial 
cells having a similar proÀ le with LMDECs exist in human 
lung and will discuss this issue.S2P3-82  Repeated treatment with 
rapidly adapting irritant receptors 
(RARs) antagonist, moguisteine caused 
cough hypersensitivity and airway 
hypersensitivity in mice
Shota Sekino1, Megumi Ikegami1, Hiroko Ikeda1, 
Yoshihiko Chiba2, Junzo Kamei1
1Dept. Pathophysiol. Th er., Sch. Pharm. Pharmaceut. Sci., Hoshi Univ., 2Dept. 
Pathophysiol. Th er., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
Moguisteine, a RARs antagonist, is recognized as a 
peripherally acting antitussive drug. Although the 
mechanism is unclear, we observed that repeated treatment 
with moguisteine increased the number of citric acid-induced 
coughs. To clarify the possible mechanisms of repeated 
moguisteine induced cough hypersensitivity, we examined 
the effect of repeated treatment with moguisteine on 
bronchoconstriction response in mice. Acute treatment with 
moguisteine signiÀ cantly reduced the capsaicin-, citric acid- 
and methacholine-induced coughs. Repeated treatment with 
moguisteine (once a day for 6 days) signiÀ cantly increased 
the citric acid- and methacholine-induced coughs, but not 
capsaicin-induced coughs. Acetylcholine-induced contraction 
of tracheal smooth muscle was significantly enhanced 
in repeated moguisteine-treated mice as compared with 
vehicle-treated mice. These results indicated that repeated 
treatment with moguisteine, namely repeated blockade 
of RARs, enhanced bronchoconstriction-triggered coughs. 
These results also suggest that airway hyperresponsiveness 
may have an important role in the cough hypersensitivity 
induced by the repeated treatment with moguisteine.
P3-84  Role of TRPM2 channels in 
bleomycin-induced lung infl ammation
Ryo Yonezawa1, Takahiro Toda2, Takaharu Negoro3, 
Masayuki Ohbayashi4, Yasuko Nakano3, 
Toshinori Yamamoto4, Masakazu Ishii1, Yasuo Mori5, 
Shunichi Shimizu2
1Div. Physiol. Pathol., Showa. Univ. sch. Pharm, 2Lab. Pharmacol., Dept. clin. 
Pharmacy, YokohamaColl. of Pharmacy., 3Dept. Pmarmacogen., Showa. Univ. 
sch. Pharm., 4Dept. Clin Pmarma., Showa. Univ. sch. Pharm., 5Dept. synthetic 
Chem. Biol. Chem., Grad Sch Engineer. Kyoto Univ.
Transient receptor potential melastatin 2 (TRPM2) is a Ca2+-
permeable nonselective cation channel that is activated 
by oxidative stress. Although we previously found that 
bleomycin (BLM)-induced lung inflammation is reduced in 
TRPM2 knockout (KO) mice compared to wild-type (WT) 
mice, the mechanism is unknown. To clarify the underlying 
mechanism, we examined the distribution of TRPM2 
expression in lung tissue, and the activation mechanism of 
TRPM2 and subsequent cellular responses. The expression 
of TRPM2 mRNA was observed in alveolar macrophages, 
alveolar epithelial cells and lung fibroblasts. Among these 
cells, epidermal cells from WT mice but not from TRPM2 KO 
mice were increased intracellular Ca2+ by addition of H2O2 
following BLM treatment for 2 h. Moreover, the addition of 
H2O2 following BLM treatment in epithelial cells induced 
macrophage inflammatory protein-2 (MIP-2) production. 
These finding suggest that MIP-2 production through 
TRPM2 activation in alveolar epithelial cells is implicated in 
bleomycin-induced lung inÁ ammation.40
P3-85  Infl uenza virus infection 
triggers histone modifi cations that link 
to viral pathogenicity
Toshie Sakuma1, Akihiko Nakaya1, Misako Higashiya1, 
Seiki Fujiwara1, Keiji Kuba2, Yumiko Imai1
1Dept. Biological Informatics Akita Univ. Grad. Sch. Med., 2Dept. Biochem. 
Metabol. Sci. Akita Univ. Grad. Sch. Med.
Viral infection is generally associated with virus-driven 
hijacking of host factors. Accumulating evidences suggest 
that epigenetic changes can occur upon environmental 
factors including virus infections, which has recently 
attracted considerable attentions as targets for disease 
prevention and treatment.  However, it is not known how the 
virus infection especially inÁ uenza virus can change histone 
modiÀ cations, and how such epigenetic changes can control 
the pathogenesis of inÁ uenza.  Here we showed the changes 
in histone modifications (e.g. methylation) in the cultured 
cells and mouse lungs infected with influenza viruses.  In 
addition, the cells or mice deleted with the enzymes that 
are responsible for histone methylations demonstrated the 
changes in virus replications. These data suggest a possible 
role for epigenetic changes of histone methylations in the 
pathogenesis of inÁ uenza virus infection.
P3-87  Pre-injected picrotoxin, not 
bicuculline nor fl umazenil, caused 
fl umazenil-evoked marked excitation 
in the diazepam-inhibited hypoglossal 
activity in anesthetized rabbits
Shinichi Nakamura1, Masahiko Suzuki2, 
Kimie Terayama6, Kazumasa Yoshida4, 
Shigeki Sasaki4, Norimasa One4, Yutaka Suzuki4, 
Kazuo Sugita4, Michio Kimura5, Kei Maruyama3
1Div. Anesth., JA Kumagaya Gen. Hosp., 2Lab. Pharmacol., Sch. Med. Tech. and 
Health, Faculity Health and Med. Care, Saitama Med. Univ., 3Dept. Pharmacol., 
Faculty of Med., Saitama Med. Univ., 4Div. Pharma., JA Kumagaya Gen. Hosp., 
5Div. inter. Med., JA kumagaya Gen. Hosp., 6Div. Anesth., Hanyu Gen. Hosp.
Sedation with Benzodiazepines (Bz) often occurs upper airway 
obstruction.  It comes from that Bz inhibits the hypoglossal 
nerve activity (HGA) via the Bz-GABAA receptor complex 
systems. This study aimed to investigate how the pre-
injection of bicuculline (BIC), picrotoxin (PIC) and Á umazenil 
(FLU) modulate the effect of FLU on the diazepam (Dz)-
inhibited hypoglossal activity (Dz-I). Studies were carried out 
in adult rabbits (n=25) which were vagotomized, paralyzed 
and ventilated with 50% N2O, 50% O2 and 0.5% sevoÁ urane. 
Dz-I was induced by a total dose of 2.0 mg/kg Dz, and then, 
single 0.5 mg/kg PIC, 0.1 mg/kg BIC or 0.2 mg/kg FLU was 
injected 60 min. before the final FLU administration. For 
data analysis the root mean square (RMS) in the integrated 
hypoglossal neurogram was measured. Dz-I is characterized 
by a rough 40-50% decrease in RMS. FLU with pre-injected 
PIC, not by itself, nor with BIC, induced marked excitation 
going up to 50 % over the control of Dz-I. These suggest that 
FLU-induced HGA excitation was neither related to residual 
effects of FLU itself nor the blockade of GABA by BIC because 
it was evoked only after antagonism of GABA with PIC.S24P3-86  Repeated LPS exposure 
induces corticosteroid insensitive 
airway infl ammation in mice mediated 
by PI3K į pathway
Genki Kimura1, Keitaro Ueda1, Tadashi Kusama1, 
Kazuhiro Ito2, Yasuo Kizawa1
1Dept. Physiol. & Anat, Nihon Univ. Sch. Pharm, 2NHLI, Imperial Coll.
Respiratory bacterial infection induces exacerbation of 
respiratory disease that exhibits corticosteroid insensitive 
airway inflammation. The aim of this study is to set up 
corticosteroid insensitive airway inflammation induced 
by lipopolysaccharide (LPS) and evaluate the molecular 
signaling. LPS was exposed intranasally to A/J male mice 
for 1-3 days, and selective PI3K inhibitor, IC87114 (IC), 
AS604850 (AS) and/or fluticasone propionate (FP) were 
administered intranasally at 2 h before each LPS exposure. 
BALF was collected at 24 h after the last LPS exposure and 
neutrophils were quantified by FACS analysis. The level 
of CXCL1 in BALF was determined using a commercially 
available kit. Repeated LPS exposure in contrast to single 
treatment showed significant increase in neutrophils and 
CXCL1, which were not inhibited by FP. Phospho-Akt, 
a surrogate marker of PI3K activation, also increased. 
Although IC and AS alone did not show beneficial effects, 
combination of IC and FP elicited stronger inhibition of 
neutrophilia and CXCL1 production. This profile suggests 
that PI3K ǅ inhibitor with corticosteroid offers potential 
treatment of airway inflammation in patients with 
respiratory disease during bacterial infection.
P3-88  Analysis of 
diazepam-induced inhibition of 
osteoclastogenesis in vitro
Masaaki Masuhara, Takao Tsukahara, Tomoaki Sato
Dept. Appl. Pharmacol., Grad. Sch. Med. Dent. Sci., Kagoshima Univ.
Osteoclasts, the cells responsible for bone resorption, are 
of hematopoietic stem cell origin. Since receptor activator 
of nuclear factor kB ligand (RANKL) was discovered as 
an essential cytokine for the differentiation of osteoclasts 
in the presence of macrophage colony-stimulating factor 
(M-CSF), molecular signaling mechanisms for osteoclast 
differentiation and function have been widely studied. On 
the other hand, recent studies have been shown that bone 
resorption was regulated by several neurotransmitters, 
including adrenaline, dopamine and serotonin. Compared 
with the cytokine signaling studies, analyses of signals from 
neurotransmitter receptors in osteoclastogenesis are short 
still more.
In this study using in vitro osteoclast differentiation system 
from bone marrow cells, we found that RANKL-induced 
osteoclast differentiation was inhibited by 10 ǍM diazepam. 
Further, GABA suppressed the differentiation at high 
concentration. Receptors expression and intracellular signal 
transduction analyses will be discussed.1
P3-89  Bidirectional communication 
between sensory neuronal cells 
and osteoblasts by exocytosis of 
neurotransmitters
Daisuke Kodama, Akifumi Togari
Dept. Pharmacol., Aichi-Gakuin Univ. Sch. Dent.
Recent studies have revealed that sympathetic and sensory 
nervous systems are involved in bone metabolism. However, 
whether a direct cell communication between neurons 
and osteoblasts exists is still unknown. We previously 
demonstrated a direct signal transduction between 
primary mouse neuronal cells and mouse osteoblastic cells, 
MC3T3-E1 by using an in vitro co-culture system. In this 
study, we investigated the signal transduction pathway 
between sensory neuronal cells derived from dorsal root 
ganglion (DRG) and MC3T3-E1 cells. In the co-culture 
system, electric stimulation of DRG neuronal cells elicited 
increase of intracellular Ca2+ concentration ([Ca2+]i) and it is 
followed by [Ca2+]i elevation in MC3T3-E1 cells. The [Ca2+]i 
elevation in MC3T3-E1 cells is suppressed by AMPA receptor 
antagonist. On the other hand, low level of bradykinin, 
which directly activate osteoblasts but not neuronal cells, 
induced [Ca2+]i elevation in MC3T3-E1 followed by that in 
DRG neuronal cells. The [Ca2+]i elevation in DRG neuronal 
cells is suppressed by either vesicular release inhibitors 
or P2X receptor antagonist. These results suggested that 
sensory neronal cells and osteoblasts communicate each 
other by release of glutamate and ATP.
P3-92  The effect of CDK inhibitors 
on osteoclast differentiation
Yoshito Kakihara1, Juri Nakata1, Yosuke Akiba3, 
Hiroshi Egusa2, Makio Saeki1
1Dept. Dentistry, Niigata Univ., 2Dept. of Dentistry, Tohoku Univ., 3Dept. 
Dentistry, Niigata Univ.
Bone metabolism is regulated by removal of mineralized 
bone by osteoclasts and formation of bone matrix through 
osteoblasts. However, imbalances in bone metabolism result 
in metabolic bone diseases such as periodontal disease 
and osteoporosis. To discover therapeutic drugs for such 
diseases, we have carried out a screening of molecular 
compounds which affect on osteoclast differentiation. We 
established cell-based luciferase reporter assay system 
which is designed to monitor the activity of NFAT (Nuclear 
Factor of Activated T cells)-regulated signal transduction 
pathway. And then, we performed a screen of chemical 
library (LOPAC1280) for compounds that enhance the 
luciferase activity. After the screening, we successfully 
isolated dozens of compounds. Interestingly, three known 
CDK (cyclin-dependent kinase) inhibitors were contained in 
the hit compounds. To determine whether these compounds 
are able to enhance osteoclastogenesis, we induced the 
differentiation of RAW264.7 cells by RANKL (Receptor 
Activator of Nuclear factor Kappa-B Ligand) in the presence 
or absence of the drugs. We observed that the all three CDK 
inhibitors signiÀ cantly promoted osteoclast differentiation of 
RAW264.7 cells compared to RANKL alone.SP3-91  Effect of MU-314 on 
calcifi cation promoting effect of 
osteoblast like MC3T3-E1 cell
Chinatsu Inatomi1, Yukie Ono1, Maki Tsuji1, 
Ryo Hukuyama2, Hiroyuki Kuwahara1, 
Yoshitaka Oishi3, Mitsugu Hujita2, Yasuo Watanabe1, 
Nobuo Izumo1
1General Health., Yokohama Coll. Pharm., 2Lab.Pharmacol.,Pharm.
Sci.,Hiroshima Int.Univ., 3Sch.Pharm.Sci.,Doshisya Women’s Col.of Lib.Arts.
We announced that MU-314, the benzo[b]furan derivative, 
suppress the reduction of bone mass by inhibiting 
osteoclast differentiation directly. In addition, MU-314 was 
considered to be also affects osteoblasts in result of PCR. 
Thus, we examined the effect of MU-314 on calcification 
promoting effect of osteoblast like MC3T3-E1 cell. Also 
we have examined whether the mechanism of the MU-
314 is dependent on the estrogen receptors by ICI182,780 
(ICI).MC3T3-E1 cell seeded onto 24-well plate (1x104 
cell/well) were cultured in ǂ-MEM containing 10%FBS. 
After 24hr, the cells were incubated for 7 days in ǂ-MEM 
containing 2% FBS, ascorbic acid (AA; 50 mg/ml) and beta-
glycerophosphate (ǃ-GP; 10mM) with MU-314(0M), MU-
314(10-7M) or MU-314(10-7M) + ICI(10-8M).  After 7 
days, hydroxyapatite was added into the culture media. 
After 8hr, the cells were stained with Alizarin red to 
evaluate mineralization levels. In result of Alizarin red 
staining, calcification was accelerated by adding of MU-
314. Furthermore, ICI was slightly inhibited the effect 
of MU-314. These results suggested MU-314 could 
facilitate differentiation of osteoblastic cells to up-regulate 
calcification. In addition, we considered that MU-314 acts 
another pass way independed on estrogen receptor.
P3-93  Inorganic phosphate inhibits 
osteoclast differentiation and cell-cell 
fusion through suppression of DC-
STAMP expression
Masaki Arioka1, Fumi Takahashi1, 
Narihito Tatsumoto1,2, Toshiyuki Sasaguri1
1Dept. Clinical Pharmacol., Kushu Univ., 2Dept. Medicine and Clinical Sci., 
Kushu Univ.
Hyperphosphatemia caused by chronic kidney disease 
results in serious renal osteodystrophy. Although high 
concentration of inorganic phosphate (Pi) are known to 
inhibit bone resorption, the mechanism underlying the effect 
of Pi on this phenomena is still unknown. In the present 
study, therefore, we attempted to clarify the mechanism by 
which Pi inhibits bone resorption using osteoclast precursor 
RAW-D cells, which can differentiate to osteoclasts upon 
stimulation with RANKL. When we examined the effect 
of Pi on osteoclast differentiation, Pi reduced the number 
of multinucleated osteoclasts and tartrate-resistant 
acid phosphatase activity in a dose-dependent manner. 
Subsequently, we examined the effects of Pi on expression 
of c-fos and nuclear factor of activated T-cells, cytoplasmic 
1, essential transcriptional factor on osteoclastogenesis. Pi 
markedly suppressed their expression levels. Moreover, Pi 
signiÀ cantly reduced the expression of dendritic cell-speciÀ c 
transmembrane protein (DC-STAMP), which was identiÀ ed 
as an essential cell-cell fusion regulator. These results 
suggest that Pi suppresses RANKL-induced osteoclast 
differentiation and cell-cell fusion through suppression of 
DC-STAMP.
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P3-94  Gene-silencing of CRACM3 
using lentiviral-delivery system in 
collagen-induced arthritis mice
Shuang Liu1, Takeshi Kiyoi2, Erika Takemasa1, 
Kazutaka Maeyama1
1Dept. Pharmacol. Ehime Univ. Sch. Med., 2INCS. Ehime Univ.
Immune cells, in conjunction with their associated cytokines, 
have been studied as primary molecular therapeutic targets 
for the management of rheumatoid arthritis (RA) patients. 
This study was undertaken to investigate the feasibility and 
efÀ ciency of the regulation of Ca2+ entry in the treatment of 
RA. 
To moderately suppress  Ca2+ entry via store-operated Ca2+ 
release-activated channels (CRACs), we gene-silenced 
CRACM3, which was induced by systemic application of 
specific short hairpin RNAs (shRNAs) in a murine model 
of collagen-induced arthritis (CIA). The inflammatory 
responses, antigen-speciÀ c responses, and mature osteoclast 
function were evaluated in CIA mice. 
The therapeutic effect of CRACM3-shRNA was associated 
with gene-silencing of CRACM. Extracellular Ca2+  inÁ ux in 
the splenocytes, thymocytes, and knee-joint synovial cells 
was moderately suppressed. Inflammatory responses and 
autoimmune responses were reduced by CRACM3 gene 
silencing. A decrease in mature osteoclast activity was also 
observed in CRACM3-shRNA-treated CIA mice.
These results indicate that the regulation of Ca2+ entry 
through lentivirus-mediated CRACM3 gene silencing is 
beneÀ cial to the treatment of RA.
P3-96  Effect of Lactoferrin on 
osteopenia induced by OVX mice
Maki Tsuji1, Nobuo Izumo1, Yukiko Ishibashi2, 
Shinji Kagaya3, Tatsuo Hoshino3, Yasuo Watanabe1
1General Health., Yokohama coll Pharm., 2Biology., Yokohama coll Pharm., 
3NRL Pharma Inc.
The aim of the present study was to evaluate the effect 
of Lactoferrin(LF) on bone metabolism in vivo using a 
postmenopausal animal model. We investigated whether 
LF ingestion could prevent bone loss in ovariectomized 
(OVX) mice. The female ICR mice of 9-week old were 
received ovariectomy or sham operation. LF or saline were 
administered to each groups for 8 weeks (5 times/week) 
starting from 1 week after ovariectomy. The mouse left 
femora were extirpated and measured bone mineral density 
(BMD) by Micro-CT analysis (Hitachi-Aloka). Moreover, RNA 
expression levels of osteocalcin, osteopotin, ALP, osterix, and 
Osteopontin, were measured in left tibia by Real-time PCR. 
In the result, the BMD of femurs in OVX mice decreased by 
15% from those in sham mice, with the decrease inhibited 
by the administration of LF for 8 weeks. Moreover, LF 
significantly suppressed up-regulation of osteocalcin, 
osteopotin, ALP, osterix, and osteopontin mRNA expression 
level by OVX. In conclusion, these À ndings suggest that LF 
can have a beneÀ cial effect on postmenopausal bone loss.S2P3-95  Pharmacological inhibition 
of histone modifi cation alters gene 
expression profi le in oral squamous cell 
carcinoma
Kaori Naganuma1,2, Mitsutoki Hatta2, 
Tsuyako Ohkubo2, Tetsuro Ikebe1, Jun Yamazaki2
1Dept. Oral Maxillofac. Surg. Fukuoka Dent. Coll., 2Dept. Physiol. Sci. Mol. 
Biol.
Epigenetic modifications play important roles in the 
regulation of gene expression determining cellular 
phenotype as well as various pathologies such as cancer. 
Methylation of histone tails are important regulatory 
mechanisms for transcription in chromatin. Trimethylation 
of histon H3 lysine 27 mediated by polycomb repressive 
complex 2 (PRC2) has been known to function as a 
repressive histone code. Here, we examined the effect of 
3-deazaneplanocin A (DZNep), a potent PRC2 inhibitor 
on gene expression in the oral squamous cell carcinoma 
(OSCC) cells. DZNep treatment depleted PRC2 proteins 
and decreased global histone H3 lysine 27 trimethylations 
levels in the OSCC cells. We found that DZNep activated 
the transcription of keratin13 in a reversible manner. 
Furthermore, DZNep treatment increased differentiation 
marker genes such as involucrin and E-cadherin, while it 
decreased epithelial-mesenchymal transition associated 
genes such as SNAl1. These results suggested that DZNep 
altered the gene expression determining cellular phenotype 
in the OSCC cells.
P3-97 Į1-adrenergic receptor 
signaling regulates cell proliferation 
through the up-regulation of Nfi l3/
E4BP4 expression in osteoblasts
Takao Hirai, Kenjiro Tanaka, Akifumi Togari
Dept. Pharmacol., Sch.of Dent., Aichi-Gakuin Univ.
We have demonstrated that ǂ1-AR signaling plays an 
important role in the regulation of cell growth and clock 
works in osteoblasts. In this study, we investigated the 
target molecule of ǂ1-AR signaling in the regulation 
of cell proliferation in osteoblasts. To address this, we 
initially characterized gene expression by ǂ1-AR signaling 
in MC3T3-E1 cells. Total RNA was extracted from in 
MC3T3-E1 cells after exposure to phenylephrine (PHE), 
a nonspecific ǂ1-AR agonist, and analyzed by microarray 
and real time qRT-PCR. We found the expression of 
transcriptional factor NÀ l3/E4BP4 mRNA was signiÀ cantly 
increased by exposure to PHE after 1 and 2 h in MC3T3-E1 
osteoblastic cells. Therefore, we next examined whether 
Nfil3/E4BP4 might contribute to the cellular proliferation 
by ǂ1-AR signaling in osteoblasts. Cells were transfected 
with NÀ l3 siRNA and cultured for a further 24 h. The cell 
proliferation was evaluated by BrdU incorporation assay. 
As a result, BrdU incorporation activity significantly 
decreased in these cells compared with that in cells 
transfected nontargeting siRNA. These results suggest 
that up-regulation of NÀ l3/E4BP4 by ǂ1-AR signaling may 
participate in cell proliferation in osteoblasts.43
P3-98  Effects of liquiritigenin on 
differentiation of bone cells
Kuniaki Okamoto1, Kaho Uchino2, Erika Yoneshima3, 
Eiko Sakai1, Kazuhisa Nishishita1, Takayuki 
Tsukuba1
1Dept. of Oral Pharmacol., Nagasaki Univ. Grad. Sch. Biomed Sci., 2Nagasaki 
Univ., Sch. Dent., 3Dept. Orthodontics., Nagasaki Univ. Grad. Sch. Biomed. 
Sci.
Liquiritigenin (LQ) is a f lavanone extracted from 
Glycyrrhizae, which has multiple biological effects such as 
anti-inÁ ammation and anti-allergy. Recently, it was reported 
that LQ stimulates osteoblast function through regulating 
oxidative stress and mitochondrial dysfunction. However, 
the detailed molecular mechanisms of LQ on bone cells 
remain unknown. In this study, we report that LQ promotes 
osteoblast formation, but inhibits osteoclast differentiation. 
LQ promoted expression of alkaline phosphatase in bone 
morphogenic protein (BMP)-induced osteoblast formation 
in pre-osteoblast-like cells, MC3T3-E1 cells. Western blot 
analyses showed that LQ promoted phosphorylation of 
Smad1/5 by BMP-stimulation. On the other hand, LQ 
suppressed the protein levels of receptor activator of 
nuclear factor ƬB ligand (RANKL)-induced nuclear factor 
of activated T cells cytoplasmic-1 (NFATc1) as well as 
those of osteoclast markers such as Src and cathepsin K 
in mature OCLs. LQ abolished RANKL-stimulated IƬB 
phosphorylation. However, LQ had no cytotoxicity to both 
cell types. Thus, LQ may be useful as a therapeutic agent in 
bone loss diseases such as osteoporosis.
P3-100  Aspartic acid suppresses 
the bisphosphonate-induced damage of 
osteoblastic cells
Masamichi Tajima, Hiroshi Sakagami
Div.Pharmacol., Dept.Diagnostic and Th erapeutic Sciences, Meikai Univ.Sch.
Dent.
Extracting teeth of patients treated with bisphosphonates 
(BPs) occasionally induces the necrosis of jaw, but the 
cause of disease is still unclear. We found that aspartic acid 
protects the cytotoxicity of osteoblast induced by BPs. In the 
present study, we investigated the protective mechanism of 
aspartic acid. BPs dose-dependently inhibited the growth of 
MC3T3-E1, osteoblatic cells. BPs increased the membrane 
potential of mitochondria, and suppressed the productive 
response of intracellular reactive oxygen species (ROS). 
On the other hand, caspase 3 was activated and cell death 
was induced. Similarly, glutamic acid suppressed the BPs-
induced damage of MC3T3-E1 cells. While MK801, an 
NMDA-type antagonist, did not inhibit the protective effect 
of glutamic acid and aspartic acid on the BPs-induced 
cytotoxicity. These results suggest that aspartic acid may 
suppress the BPs-induced osteoblastic damage without the 
NMDA-type receptor signaling.S244P3-99  Effects of Angiotensin II type 
1 receptor blockers on bone metabolism 
in ovariectomized rat
Junkichi Kanda1, Nobuo Izumo2, Yoshiko Kobayashi3, 
Taketoshi Shimakura4, Noriaki Yamamoto4, 
Kenji Onodera5, Hiroyuki Wakabayashi1
1Dept. Clin. Pharmacother., Niigata Univ. Pharm. Appli. Life. Sci., 2Dept. Clin. 
Pharmacol., Yokohama Col. Pharm., 3Dept. Rad. Sci., Yokohama Col. Pharm., 
4Niigata Bone Sci. Inst., 5Dept. Clin. Pharmacol.
In this study, we investigated the effects of angiotensin II 
type 1 receptor blocker on bone loss induced by ovariectomy 
(OVX) in rats. Bilateral ovariectomized rats (15 weeks old) 
were daily administrated candesartan (2 mg/kg, p.o.) or 
azilsartan (7 mg/kg, p.o.) for 8 weeks. The BMD of OVX rats 
were signiÀ cantly decreased compere with the control group. 
The results from histomorphometric analysis in OVX rats, 
bone volume/tissue volume (BV/TV), trabecular thickness 
(Tb.Th) and trabecular number (Tb.N) were decreased, 
while trabecular separation (Tb.Sp), osteoclast surface/bone 
surface (Oc.S/BS), osteoclast number/bone surface (N.Oc/BS) 
and bone resorption rate (BRs.R) were increased compere 
with the control group. These bone loss and accelerate of 
bone resorption caused by OVX were suppressed by the 
administration of angiotensin II type 1 receptor blockers, 
both candesartan and azilsartan. These results suggested 
that angiotensin II type 1 receptor blocker prevents the bone 
loss through the inhibition of bone resorption and osteoclast 
formation.
P3-101  Inhibition of Na, K-ATPase 
activity and phosphorylated 
intermediate by aluminum fl uoride
Yuichirou Okino1, Yoshiaki Deyama1, 
Yoshitaka Yoshimura1, Yasuhiro Yoshida2, 
Kuniaki Suzuki1
1Dept. of Mol. Cell Pharmacol., Div. of Oral Pathobiol. Sci., Grad. Sch. of Det. 
Med., Hokkaido Univ., 2Dept. of Biomed. Dent. Mat. Eng., Div. of Oral Health 
Sci., Grad. Sch. of Det. Med., Hokkaido Univ.
[Objectives] Aluminum reinforces inhibition of the Na,K-
ATPase activity with fluorine.It is reported aluminum 
fluoride (AlF) taking structure similar to phosphate 
is formed and inhibits the activity, but the details are 
remained to be elucidated. We examined the effects of AlCl3 
(Al) and NaF (F) on the activity and the phosphorylated 
intermediate (EP) of Na,K-ATPase. [Materials and Methods] 
Na,K-ATPase was puriÀ ed from rat brain. ATPase activity 
was assayed by measuring inorganic phosphate and EP was 
detected using 32P-ATP. [Results and Discussion] F inhibited 
the activity and EP formation concentration-dependently to 
0 and 70%, respectively, at 5 mM F. In the presence of Al, 
the activity and EP were inhibited in lower concentration 
of F depending on existing Al concentrations. The effect 
of Al was saturated in 100 ǍM, and 100% of activity and 
60% of EP, respectively, were inhibited at 2.5 mM F. These 
results suggest that F inhibited the activity by inhibiting 
EP formation. However, ATPase activity was completely 
inhibited in the presence of Al and F, and more than 40% of 
EP remained. The result is interpretability by a mechanism 
that dephosphorylated subunit of Na,K-ATPase which binds 
AlF inhibits dephosphorylation of phosphorylated subunit.
P3-102  Transition of various 
parameters in ischemic acute kidney 
injury miniature pig
Takahiro Sugiura, Masami Kato, Mayumi Kano1, 
Kensuke Saeki, Takahito Imaizumi, Jun Imai, 
Tohru Toyoshi, Takao Ota
1Nihon Bioresearch Inc.
Acute kidney injury (AKI) represents a major clinical 
problem with high mortality in kidney transplantation and 
nephron-sparing surgery. The ischemic AKI model by the 
interception of the bloodstream is the superior model that can 
evaluate an efficacy evaluation and condition of a patient 
elucidation in a short term for AKI without the therapeutic 
drug. We evaluated it in the model using rodents and the dog 
so far. However, The model that human is near is expected 
by a limit being in the kidney of rodents and the dog being 
different from kidney of the human structurally. Therefore, 
we examined an ischemic AKI model using the miniature 
pig that the structure of the kidney was very near to human 
anatomically or physiologically. Male miniature pig’s left 
renal artery and vein were occluded with a clamp for 120 
min. After the reperfusion, the right kidney was removed. 
We evaluated various parameters at before ischemia, 1, 3, 5, 
7 and 9 days after ischemia. Result indicates that ischemic 
AKI model induced renal dysfunction, such as increases in 
blood urea nitrogen and plasma creatinine levels. We are 
analyzing other parameters.
P3-104  A novel mouse model 
with increased phosphorylation of 
endogenous tau shows Alzheimer’s 
disease-related phenotypes
Sosuke Yagishita1, Seiya Suzuki1,2, 
Masahiko Suzuki1,2, Kei Maruyama1, Akira Hirasawa3, 
Takeo Awaji1
1Dept. of Pharmacol., Faculty of Med., Saitama Med. Univ., 2Faculty of Health 
and Medical Care, Saitama Med. Univ., 3Dept. of Genomic Drug Discovery 
Sci., Grad. Sch. of Pharmaceutical Sci., Kyoto Univ.
Tau,  a  microtubule  assoc iated protein,  is  hyper-
phosphorylated and aggregates to a major component of 
neuroÀ brillary tangles, one of the hallmarks of Alzheimer’s 
disease (AD). Tau has many phosphorylation sites targeted 
by various kinases or phosphatases. It has been suggested 
that accumulation of phosphorylated tau leads to cognitive 
impairment by analyses of transgenic mice over-expressing 
wild-type or mutated tau. Since these model mice had 
an abnormal burden of tau protein, the elucidation of 
physiological role of tau, especially phosphorylated tau, 
remains to be very difficult. Thus, establishment of a 
physiologically relevant non-transgenic mouse model is 
required for clariÀ cation of physiological role of tau. 
Recently,  we generated a novel mouse model with 
increased phosphorylation of endogenous tau by changing 
environment. In this model, tau is phosphorylated at several 
sites such as Ser202, Thr205, Thr212, and so on. Using the 
model, we performed biochemical and behavioural analyses. 
We detected several AD-related phenotypes. Moreover, we 
performed microarray analysis using hippocampal mRNA, 
and searched altered genes.S24P3-103  Reduced anorexic effects 
of CCK in the heterozygous Mecp2+/- 
female mouse
Hatakazu Takiguchi1, Tadashi Saigusa2, Yuri Aono2, 
Masatake Asano3, Tetsuo Shirakawa1
1Dept. Ped. Dent., Nihon Univ. Sch. Dent., 2Dept. Pharmacol., Nihon Univ. 
Sch. Dent. at Matsudo, 3Dept. Pathol., Nihon Univ. Sch. Dent.
Female mice heterozygous for a null  mutation in 
Mecp2  (Mecp2+/-) show obesity with increased weekly 
food consumption. Noradrenaline (NA) in the lateral 
hypothalamic area is suggested to reduce feeding and we 
have shown that intraperitoneal injection of CCK induced 
a small NA increase in this area in Mecp2+/- mice. We 
hypothesized that CCK would induce a reduced anorexic 
effect in Mecp2+/- mice. We analysed characteristics of 
daily food intake in Mecp2+/- mice and wild type (WT). We 
also examined the effects of intraperitoneal injection of 
CCK (10 Ǎg/kg) on increased food consumption in Mecp2+/- 
mice deprived of food for 20 h. Food intake within 4 h after 
beginning a dark period was lower in Mecp2+/- mice than in 
WT. Greater daily food intake in Mecp2+/- mice than in WT 
was not statistically signiÀ cant. After 20 h food deprivation, 
Mecp2+/- and WT mice consumed similar amount of food. 
CCK reduced food intake in Mecp2+/- and WT mice, but the 
effects in Mecp2+/- were statistically insignificant. These 
results suggest that anorexic neural processing activated 
by intraperitoneally injected CCK may be decreased in 
Mecp2+/- mice and these effects may contribute to their 
obesity phenotype.
P3-105  Extensively glycosylated 
lipocalin 2 in urine as a marker for 
peritoneal infl ammation and ureteral 
obstruction
Yoko Fujiwara, Hiroyoshi Tsuchiya, 
Taka-aki Koshimizu
Div. of Mol. Pharmacol., Dep. of Pharmacol., Jichi Med. Univ.
Urinary Lipocalin 2 (uLcn2) is a non-invasive biomarker 
for acute kidney injury. We previously reported a mouse 
model of kidney injury induced by oral administrations of 
an antirheumatic drug, bucillamine. In this model, uLcn2 
can be recognized as two distinct molecular weights of 
unknown etiology. In the current study, we report that these 
two types of uLcn2 were also detected in a mouse model of 
peritonitis induced by lipopolysaccharide (LPS) injection. In 
male BALB/c mice, the two forms of Lcn2 were signiÀ cantly 
increased 6 h after LPS administration. The Lcn2 of lower 
molecular weight, about 23-kDa, was detected in serum, 
urine, and other peripheral tissues, whereas the Lcn2 of 
25-kDa was detected only in urine. N-glycosidase F and 
Neuraminidase digestion and western blot analysis revealed 
that glycosylation accounted for the mass difference 
between 23 and 25-kDa of uLcn2. Furthermore, unilateral 
ureteral obstruction resulted in a detection of uLcn2 of 25-
kDa, where urine was obtained from contralateral, healthy 
urinary tract. These results suggest that the uLcn2 of 
25-kDa might be a potential marker for intraperitoneal 
inÁ ammation and unilateral obstruction of urinary tract.5
P3-106  Functional analysis of Nse4, 
a component of Smc5-Smc6 complex, 
related to a neurodevelopmental 
disease
Hideo Taniura, Risako Tsuboi, Shou Ikeda, Maya Oki, 
Mayu Ueta, Yuichiro Tsuji, Shota Ueyama, 
Yuuki Shinoda
Lab.Neurochem.Dept.Pharm.Ritsumeikan Univ.
Functional analysis of Nse4, a component of Smc5-Smc6 
complex, related to a neurodevelopmental diseasePrader-
Willi syndrome (PWS) is a neurodevelopmental disease 
deleted the PWS critical region on chromosome 15. Necdin 
belongs to MAGE family and is located in the PWS critical 
region. Necdin-deÀ cient mice show alterations reminiscent 
of PWS. Smc5-Smc6 complex contains the core of SMC 
protein heterodimer associated with non-SMC proteins. 
Nse3, a MAGE family, form a subcomplex with Nse1 and 
Nse4. We showed interactions of GFP-Nse4 with Flag-Nse1, 
-Nse3 or both by immunoprecipitation assay. Dictyostelium 
cells develop to aggregate and form fruiting body after 24 
h upon starvation. RNA-i mediated knockdown of  Nse4 
expression showed an increased number of fruiting bodies 
compared to wild type cells. We examined mRNA levels of 
pdsA, ctnA and gca in vegetative Nse4 knockdown cells and 
pdsA in the cells from 8 h starvation. We found a signiÀ cant 
decrease of the mRNA level of pdsA. The pdsA protein is 
a phosphodiesterase  and is involved in the generation of 
cAMP wave during the development. The result suggests 
that the alteration of development upon starvation of Nse4 
knockdown cells is partly by the reduction of pdsA.
P3-108  The abnormality of ovarian 
steroid hormone in the spontaneously 
infertile rat
Minoru Watanabe1, Naoki Matsumoto2, Yuko Takeba2, 
Masanori Ohtaki2, Yuki Ohta2, Shiari Nozawa3, 
Toshio Kumai4, Masami Tanaka5
1Inst. Animal Exp., St Marianna Univ. Grad. Sch. Med., 2Dept. Pharmacol., 
St Marianna Univ. Sch. Med., 3Dept. Urology, St Marianna Univ. Sch. Med, 
4Dept. Pharmacogenomics, St. Marianna Univ. Grad. Sch. Med., 5Dept. of 
Food and Nutrition, Junior College Div., Th e Univ. of Aizu
Rats with dwarÀ sm characterized by skeletal abnormality, 
such as shortness of the four limbs, tail, and body length 
(dwarf rats), emerged in a Jcl-derived Sprague-Dawley 
rat (Jcl-SD) colony maintained at Institute for Animal 
Experimentation, St. Marianna University Graduate School 
of Medicine. We named it cartilage calciÀ cation-insufÀ cient 
rat (CCI, cci/cci ). The CCI is infertile while apparent normal 
rat (N, cci/wt  or wt/wt ) is fertile in this colony. It seems 
likely that the character of the CCI links to a cause of 
infertility and the reproductive function. We consider the 
CCI as an infertility model and is intended to clarify a cause 
of infertility of the CCI. We have already showed that serum 
E2 level of the CCI was remarkably lower than that of the 
N and that corpus luteum was hardly recognized in the CCI 
ovary. In this study, female N and CCI were scarified and 
we investigated that steroidogenic acute regulatory protein 
(StAR) which transported cholesterol from cytoplasm in 
mitochondria. The mRNA expression level of StAR in 
the CCI ovary was significantly lower than that in the N 
ovary. These results suggest that the abnormality of the 
steroidogenesis in the female CCI ovary might be one of the 
causes for the infertility.S2P3-107  Molecular hydrogen induces 
hepatic lipid metabolism-related genes, 
reduces oxidative stress and improves 
obesity in type2 diabetes model mice
Naomi Kamimura, Harumi Ichimiya, Shigeo Ohta
Dept. Biochem. Cell Biol., Inst. Dev. Aging Sci., Grad. Sch. Med., Nippon Med. 
Sch.
Oxidative stress is involved in many lifestyle-related 
diseases, including diabetes and atherosclerosis. Recent 
studies have revealed that molecular hydrogen (H2) acts as 
a novel antioxidant and prevents or ameliorates diseases 
associated with oxidative stress in animal experiments and 
clinical tests. Clinical tests revealed that drinking H2-water 
reduced oxidative stress makers in patients with type 2 
diabetes or subjects with potential metabolic syndrome.
Here we show drinking H2-water reduced hepatic oxidative 
stress, and signiÀ cantly alleviated fatty liver in db/db  mice 
as well as high fat-diet-induced fatty liver in wild-type 
mice. Long-term administration of H2-water significantly 
controlled body weight and body fat. Moreover, H2-water 
decreased levels of plasma glucose, insulin and triglyceride. 
Microarray analysis revealed that H2 enhanced the 
expression of a wide variety of lipid metabolism-related 
genes in liver. Furthermore enhanced expression of a hepatic 
hormone, fibroblast growth factor 21 (FGF21) was found. 
Since FGF21 enhances fatty acid and glucose expenditure, 
H2 may stimulate energy metabolism by enhancing lipid 
metabolism-related genes and FGF21 expression.
P3-109  Study of validity in Nagase 
analbuminemic rats as animal model of 
ADHD: Behavioral analysis and striatal 
monoamine concentrations
Kosuke Hakamada, Hirotsugu Azechi, 
Takanobu Yamamoto
Lab. Neurophysiol., Dept. Psychol., Tezukayama Unive.
Although so far, Nagase analbuminemic rats (NARs) have 
been proposed as an animal model of attention-deficit 
hyperactivity disorder (ADHD), further studies are required 
to confirm whether the model has high validity. In this 
study, we examined whether NARs can be a suitable animal 
model of ADHD with high validity. First, we investigated 
inattention, impulsivity, and hyperactivity (observed in 
ADHD) in NARs using the 5-choice serial reaction time task 
(5-CSRTT) and a familiar environmental open-À eld. Second, 
we determined the concentrations of noradrenaline (NA), 
dopamine (DA), and serotonin (5-HT) in the striatum. As a 
result, accuracy, which is the index of attention, was lower 
in NARs than in Sprague-Dawley (SD) rats (p < 0.001). In 
addition, the number of premature response, which is the 
impulsivity index, was more in NARs than in SD rats (p < 
0.01). Furthermore, in the familiar environmental open-À eld, 
the distance traveled, which is an index of hyperactivity, was 
higher in NARs than in SD rats (p < 0.01). The striatal DA 
(p < 0.001) and 5-HT (p < 0.01) concentrations were lower 
in NARs than those in SD rats. These results suggest that 
NARs are the animal model of ADHD with high validity.46
P3-110  Establishment of a new 
experimental condition of bleomycin-
induced pulmonary fi brosis model in 
Crl:CD1 (ICR) mice
Yukiko Kawasaki, Takahiro Sugiura, 
Takahito Imaizumi, Jun Imai, Hitoshi Kimura, 
Yasushi Hirasawa
Nihon Bioresearch Inc.
We assessed the difference in the symptom grade of 
bleomycin (BLM)-induced pulmonary fibrosis between 
Crl:CD1 mice and Crlj:CD1 mice. We also assessed the 
difference in the symptom grade of BLM-induced pulmonary 
fibrosis when wire net cage were changed to plastic cage. 
The severity of pulmonary À brosis was assessed using lung 
pathological tissue specimens and hydroxyproline (HyP) 
levels in the lungs as indices.A pulmonary fibrosis model 
was prepared by injecting BLM to male Crlj:CD1 mice and 
Crl:CD1 mice aged 6 weeks. A group treated intratracheally 
with saline was employed as the control group. The lungs 
were isolated 22 days after BLM injection and examined 
histopathologically, and HyP was determined. No difference 
was seen in the histopathological examination or HyP levels 
between Crl:CD1 mice and Crlj:CD1 mice, and no strain 
difference was seen in the severity of pulmonary fibrosis. 
The change of the cages did not affect the severity of 
À brosis.The above results indicated that a new experimental 
condition of BLM-induced pulmonary fibrosis model in 
Crl:CD1 mice was established.
P3-112  The anti-infl ammatory effect 
of NDPK-B inhibitor in mesenteric 
lymph node of infl ammatory bowel 
disease model mice
Miki Matsui1, Hiroki Niguma2, Rina Shibaoka2, 
Sayaka Muragishi2, Miki Murase2, Masanori Fujii2, 
Takeshi Nabe3, Susumu Ohya2, Yuji Imaizumi1
1Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ., 
2Dept. Pharmacol., Kyoto Pharmaceut. Univ., 3Dept. of Toxicology Faculty of 
Pharmaceut. Sci.,Setsunan Univ.
Intermediate-conductance Ca2+-activated K+ channel 
(KCa3.1) partly regulates T-lymphocyte function through 
changing membrane potential and controlling intracellular 
Ca2+ concentration. We recently showed that the up-
regulations of KCa3.1 and its positive regulator, NDPK-B 
(nucleoside diphosphate kinase B), might play important 
roles in activation of mesenteric lymph node (MLN) CD4+ 
T-lymphocyte and in cytokine production in inflammatory 
bowel disease (IBD) model mice. (Ohya S. et al., Am. J. 
Physiol. , 2014) In the present investigation, we examined 
the effect of ellagic acid (EA), an inhibitor of NDPK-B 
on IBD model mice. Experimental IBD model mice were 
prepared by oral uptake of 5% dextran sodium sulfate (DSS) 
for 7 days. The application of 100 ǍM EA induced membrane 
depolarization in isolated MLN CD4+ T-lymphocyte from 
IBD model mice. The s.c.  administration of EA (300 mg/kg) 
signiÀ cantly improved diarrhea, fecal blood, and thickening 
of colon in IBD model mice. Histological assessment 
also showed that EA (300 mg/kg s.c. ) group significantly 
improved the inflammation and the crypt damage. These 
suggest that inhibition of NDPK-B may reduce the activity 
of KCa3.1 channels and that it may be a novel therapeutic 
target for IBD.SP3-111  High avidity chimeric 
monoclonal antibodies against the 
extracellular domains of human 
aquaporin-4 competing with NMO-IgG
Kaori Miyazaki-Komine1,2, Yoichiro Abe1, Ping Huang1, 
Yoshiki Takai3, Osamu Arai4, Hiroko Iwanari4, 
Tatsuro Misu5, Toshiko Sakihama4, Yoshiaki Toyama2, 
Kazuo Fujihara5, Takao Hamakubo4, Masato Yasui1
1Dept. Pharmacol., Sch. Med., Keio Univ., 2Dept. Orthop. Surg., Sch. Med., 
Keio Univ., 3Dept. Neurol. Tohoku Univ. Sch. Med., 4Quantitative Biol. Med., 
RCAST, Univ. Tokyo, 5Dept. Multiple Sclerosis Th erapeutics, Tohoku Univ. 
Grad. Sch. Med.
The vast majority of neuromyelitis optica (NMO), an 
autoimmune disease of the central nervous system, are 
characterized by the existence of an autoantibody called 
NMO-IgG, which recognizes the extracellular domains 
(ECDs) of aquaporin-4 (AQP4). Binding of NMO-IgG to 
AQP4 expressed in astrocytes causes complement-dependent 
disruption of astrocytes followed by demyelination. A 
therapeutic option for NMO is the prevention of the binding 
of NMO-IgG to AQP4 with high avidity nonpathogenic 
chimeric monoclonal antibodies (mAbs). In this study, cDNAs 
encoding variable regions of mAbs against the ECDs of 
human AQP4 (hAQP4) were cloned from hybridoma total 
RNA and fused to those encoding constant regions of human 
IgG. Original mAbs showed high avidity binding to hAQP4 as 
determined by ELISA. Live imaging using Á uorescent-labeled 
mAbs revealed that D15107 rapidly bound to cells expressing 
hAQP4 and strongly enhanced endocytosis of AQP4, while 
C9401 and D12092 enhanced endocytosis to a lesser degree. 
Chimeric mAbs prevented complement-dependent cytotoxicity 
induced by NMO-IgG from patient sera in vitro . We propose 
that these chimeric mAbs are potential therapeutic drugs for 
preventing the progress and recurrence of NMO.
P3-113  Formin family actin 
nucleators, mDia1 and mDia3, mediate 
TCR microcluster dynamics and 
signaling critical for positive selection 
of thymocytes
Dean Thumkeo1, Akira Nomachi1, Kiyoshi Tohyama2, 
Shuh Narumiya1
1AK Project, Kyoto Univ. Sch. Med., 2Dept. of Pharm., Kyoto U. Grad. Sch. 
Med.
T cell receptor (TCR) signaling is triggered by binding 
of TCR to the cognate antigen presented by major 
histocompatibility (MHC) complex and mediated by 
microclusters of multiprotein complex. While the critical 
role of actin cytoskeleton in these processes has been 
suggested, the molecular mechanisms therein have yet 
to be characterized. Here, we show that combined loss of 
mDia1 and mDia3, the formin family actin nucleators, 
impairs the TCR signaling and consequently blocks 
positive selection of thymocytes. Total internal reflection 
Á uorescence (TIRF) microscopy revealed impairment of TCR 
microcluster dynamics and large Á uctuation of polymerized 
actin in mDia1/3-deficient thymocytes. Therefore, F-actin 
reorganization mediated by mDia1 and 3 is required for 
thymocyte TCR signaling and function.247
P3-114  Analysis of granules in beige 
mice (Chediak-Higashi syndrome): 
Morphological and functional study of 
mast cells
Takeshi Kiyoi1,2, Muhammad Novrizal Abdi Sahid1, 
Shuang Liu1, Kazutaka Maeyama1
1Dept. Pharmacol., Ehime Univ. Sch. Med., 2INCS, Ehime Univ.
Beige mice (bg/bg  mice) is known as a human Chediak-
Higashi syndrome (CHS) model animal, because the 
phenotype such as enlarged secretory granules in various 
cells and pathological condition are extremely similar to 
human CHS, and the mutation is observed on CHS/LIST 
gene. We conducted morphological analysis and investigated 
the function of skin mast cells, peritoneal mast cells and 
bone marrow-derived mast cells (BMMCs) from bg/bg  mice. 
There was no significant difference in the number of mas 
cells in ear skin among +/+ , bg/+  and bg/bg  mice. Histamine 
contents in skin tissue and BMMCs were lower in bg/
bgmice compared to those of +/+  and bg/+  mice. In histamine 
release experiment, the ratio of histamine released to total 
histamine of peritoneal mast cells and BMMCs were the 
highest in bg/bg  mice compared to those of +/+  and bg/+  
mice, after stimulation with compound 48/80 or DNP-BSA 
antigen. In peritoneal mast cells stimulated with compound 
48/80, enlarged exocytotic granules could be observed. 
From morphological and functional point of view, the 
characteristics of bg/+  mice mast cells were similar to those 
of +/+  mice mast cells. We proposed that bg/bg  mice might 
serve as a useful tool for research of exocytosis.
P3-116  Analysis of apelin-APJ 
signaling in infl uenza virus infection
Zhiwei Qiao1, Ryujiro Hara1, Toshie Sakuma1, 
Seiki Fujiwara1, Misako Higashiya1, Keiji Kuba2, 
Yumiko Imai1
1Dept. Biological Informatics Akita Univ. Grad. Sch. Med., 2Dept. Biochem. 
Metabol. Sci. Akita Univ. Grad. Sch. Med.
Angiotensin-converting enzyme 2 (ACE2) is a negative 
regulator of the renin-angiotensin system, catalyzing AngII 
to angiotensin 1-7. Our previous studies demonstrated 
that ACE2 acts as an receptor for the SARS-coronavirus 
and protects against acute lung injury (Imai, et al. Nature 
2005; Kuba, et al. Nature Med 2005). Recently, ACE2 has 
also reported to control the pathology of highly pathogenic 
H5H1 inÁ uenza virus infection. On the other hand, we have 
reported that Apelin increased the cardiac contractility 
through an activation of the ACE2-Angitotensin 1-7 
pathway (Sato, et al. JCI 2013). Here, we analyzed the 
functional roles of Apelin-APJ signaling in influenza virus 
infection. mRNA expressions of apelin, APJ and ACE2 
were down-regulated during the course of influenza virus 
infection, whereas ACE expression was not altered. Apelin 
up-regulated ACE2 promoter activity in 293T cells. Using 
CRISPR/Cas system we generated APJ mutant A549 cells, 
and found that APJ hetero-deficiencies increased virus 
replication. Furthermore, Apelin deÀ cient mice showed the 
impairments of survival and lung pathologies following virus 
infection.  These data suggest that Apelin-APJ signaling 
may be involved in the pathology of inÁ uenza virus infection.S2P3-115  Production of ALE 
subspecies-specifi c monoclonal 
antibodies in rats
Yuta Morioka1, Kaori Onishi2, Yasuko Tomono2, 
Shuji Mori3, Hidenori Wake1, Keyue Liu1, 
Kiyoshi Teshigawara1, Masahiro Nishibori1
1Dept. Pharmacol., Okayama Univ. Sch. Med., 2Shigei Res. Med,, 3Shujitsu 
Univ., Okayama
Advanced lipoxidation end-products (ALEs) are produced by 
nonenzymatic reaction between amino groups and reactive 
carbonyl species (RCS), which is generated by peroxidation 
of membrane phospholipids acyl chains, and play a dual 
role as signaling molecules and as mediators of the aging 
process. In this study, monoclonal antibodies (mAbs) for 
ALE subspecies were produced using rat lymphocytes in 
order to clarify the major ALE structure in vivo. Rat serum 
albumin was used as protein substrates. Iliac lymph nodes 
were removed from rats immunized with ALEs-protein. 
The hybridoma cells with mice myeloma SP2/0 were 
aliquoted into 384 wells. The speciÀ c mAb was determined 
by ELISA and Western blotting, and the positive clones 
were established by the limiting dilution. 1-2 clones of anti-
crotonaldehyde, anti-malondialdehyde and anti-4-hydroxy-
2-nonenal producing cells were obtained, respectively. 
These mAbs did not cross-react with the other ALE and 
advanced glycation end products (AGE) subspecies in 
ELISA and Western blotting. The application of mAbs for 
immunohistochemistry is in progress.
P3-117  Effects of Th2 cytokines 
on IL-33 production by RAW264.7 
macrophages
Sachiko Hiraide, Yoshiki Yanagawa, Taku Yamakawa, 
Yasuhiro Matsuura, Hiroko Togashi, Kenji Iizuka
Dept. Pharmacol., Sch. Pharmaceu. Sci., Health Sci. Univ. of Hokkaido
Interleukin (IL)-33, a novel member of the IL-1 family, 
promotes T helper type 2 (Th2) immune responses and 
plays a role in pathogenesis and progression of allergic 
diseases.  IL-33 promotes production of Th2 cytokines 
such as IL-4, IL-5, and IL-13, either directly or indirectly. 
However, the mechanism underlying regulation of IL-33 
production is less well characterized.  In the present study, 
we analyzed the effect of Th2 cytokines, IL-4, IL-5, and IL-
13, on IL-33 production by RAW264.7 macrophages upon 
stimulation with lipopolysaccharide (LPS).  Neither IL-4, 
IL-5, nor IL-13 affect IL-33 protein production by RAW264.7 
macrophages without LPS stimulation.  RAW264.7 
macrophage production of IL-33 protein was markedly 
increased by treatment with LPS.  The LPS-induced IL-33 
protein production was signiÀ cantly decreased by IL-4 and 
IL-13 but not IL-5.  In addition, IL-4 decreased IL-33 mRNA 
expression in RAW264.7 macrophages upon stimulation 
with LPS.  In contrast, IL-4 showed no signiÀ cant effect on 
LPS-induced TNF production.  Our present À ndings suggest 
that the recognition of Th2 cytokine by macrophages acts as 
a negative feedback loop to producing IL-33.48
P3-118  Synergistic expression of 
cyclooxygenase-2 in schwann cells by 
interleukin-1ȕ and bradykinin
Ryota Yukawa1, Masatoshi Ohnishi1,2, 
Yoshihito Ohsugi1, Tomoka Urasaki2, 
Tamami Kaneko1, Tatsunori Tsuiji1, Atsuko Inoue1,2
1Dept. Pharmacotherapeut., Fac. Pharm. Pharmaceut. Sci., Fukuyama Univ., 
2Dept. Pharmacotherapeut., Grad. Sch. Pharmaceut. Sci., Fukuyama Univ.
Cyclooxygenase (COX)-2 is an inducible enzyme and 
generates inflammatory mediators.  We have investigated 
that both interleukin (IL)-1ǃ and bradykinin (BK) induce 
expression of COX-2 in the cultured rat dorsal root ganglion 
(DRG) cells.  To elucidate the mechanisms of synergistic 
COX-2 expression, COX-2 protein and mRNA induced by 
both IL-1ǃ and BK in DRG cells were characterized in 
more detail.  Each IL-1ǃ and BK induced COX-2 expression 
in a concentration-dependent manner and these co-
treatments induced synergistic expression of COX-2.  By 
immunoÁ uorostaining, COX-2 is expressed in schwann cells. 
HuR, an RNA binding protein, is well known to stabilize 
COX-2 mRNA.  In IFRS1 cells, a cell line of schwann cells, 
HuR was in the nuclei in absence of stimuli.  HuR was 
appeared in the cytoplasm after the stimuli with IL-1ǃ 
and BK.  Thus, HuR transport from nuclei to cytoplasm 
was facilitated by co-treatment with IL-1ǃ and BK.  The 
synergistic expression of COX-2 in schwann cells might be 
resulted in by the facilitated HuR transport from nuclei to 
cytoplasm by IL-1ǃ and BK.  The above mechanisms may 
reÁ ect in hyperalgesia when primary sensory neurons are in 
a inÁ ammation condition.
P3-120  NF-țB-regulated
transcriptional control of CLCA in a 
mouse keratinocyte line
Ryo Hiromatsu1, Mitsutoki Hatta2, Ryuji Sakagami1, 
Jun Yamazaki2
1Dept. Odontol., Fukuoka Dent. Coll., 2Dept. Physiol. Sci. Mol. Biol., Fukuoka 
Dent. Coll.
CLCA was postulated to be a calcium-activated chloride 
channel accessory protein. Recent reports indicate that 
CLCA is likely to be involved in keratinocyte differentiation. 
The present study investigated the transcriptional 
mechanism by which mouse CLCA2 is expressed in the 
differentiated keratinocyte line Pam212. The mRNA levels of 
mCLCA2 increased in the cells that express a differentiation 
marker, keratin 1, when the Ca2+ concentration of the culture 
medium was switched from 0.05 to 1.0 mM. A luciferase 
reporter assay showed that promoter activity was inhibited 
profoundly by site-directed mutagenesis of a putative nuclear 
factor-ǋB (NF-ǋB) binding site and by treatment with siRNA 
for p65. Chromatin immunoprecipitation showed the speciÀ c 
association of endogenously activated p65 protein to the 
NF-ǋB binding domain. Tumor necrosis factor-ǂ increased 
promoter activity as well as mRNA expression. Caffeic acid 
phenethyl ester (CAPE), an inhibitor of the NF-ǋB pathway, 
reduced the mRNA levels that were enhanced by higher Ca2+ 
concentrations. Collectively, the present study revealed the 
transcriptional control of mCLCA2 expression by the basal 
activity of NF-ǋB in a differentiated mouse keratinocyte 
line.S2P3-119  IL-1Į induces TRPA1 
sensitization in lung cell line, A549
Kenji Takahashi, Toshio Ohta
Dept. Vet. Pharmacol., Fac. Agr., Tottori Univ.
Transient receptor potential ankyrin 1 (TRPA1) channel 
is known as one of nociceptors in sensory neurons for 
inflammatory stimulants. TRPA1 channel expression and 
its role are also focused on non-neural cells in inÁ ammatory 
sites, such as a lung. However, regulation of TRPA1 
sensitivity in these cells is not clear. To clarify responses of 
TRPA1 on non-neurons under the inÁ ammatory conditions, 
we examined the effect of inÁ ammatory cytokine, IL-1ǂ on 
TRPA1 sensitivity in endogenously TRPA1-expressing lung 
tumor cell line, A549. In A549 treated with IL-1ǂ (1 ng/mL) 
for 24 hrs, the sensitivity to allylisothiocyanate, a TRPA1 
agonist increased compared with untreated ones analyzed by 
intracellular Ca2+ imaging. The sensitizing responses to IL-
1ǂ depended on its doses and exposure time. Erk inhibitor 
(PD98059) inhibited the enhancement of TRPA1 sensitivity 
induced by IL-1ǂ but inhibitors of JNK and p38 MAPK did 
not. IL-1ǂ slowly activated Erk while it rapidly activated 
JNK and p38 MAPK. IL-1ǂ enhanced mRNA expression 
of TRPA1. These results suggest that IL-1ǂ enhances the 
TRPA1 expression via the activation of Erk pathway in 
A549. TRPA1 may not only play as a nociceptor but also a 
modulator of inÁ ammatory pathophysiological conditions.
P3-121  Ameliorating effect 
of Jumihaidokuto in a rat 
model of dermatitis induced by 
Propionibacterium acnes
Kazuaki Tsuchiya, Kyoji Sekiguchi, Sachiko Imamura, 
Junichi Koseki, Yousuke Matsubara, Atsushi Kaneko, 
Tomohisa Hattori1, Yoshio Kase
Tsumura Res. Lab, Tsumura & Co.,
Jumihaidokuto  (JHT), a traditional Japanese medicine, has 
been widely used for treatment of various skin disorders 
like acne vulgaris. We reported that JHT has multi-effects 
in vitro , anti-inflammation, anti-oxidative activities and 
the like (J. New Rem. & Clin. 2014). Our aim is to address 
whether JHT can exert effects in vivo using a dermatitis 
model induced by Propionibacterium acnes  (P. acnes ) which 
plays an critical role in the pathogenesis of acne. 
Heat killed P. acnes  was injected intradermally at 140 
Ǎg/50ǍL/site into the pinnae of rats. JHT (0.1, 0.5, 1, 
2 g/kg) was given orally 1 h before and 6 h after the P. 
acnes injection. Ear thickness was measured using a 
dial thickness gauge 0, 2 and 24 h after the injection. 
Histopathologic examination using HE-stain in the ears 
excised 24 h after the injection was performed.
The ear thickness in control was increased and peaked twice 
compared to basal at 24 h after the injection, with lasting 
for 7 days. JHT significantly reduced the increase of ear 
thickness and inhibited the accumulation of immune cells 
compared to control.These lines indicated effects of JHT on P. 
acnes -induced dermatitis, implying that JHT has a potential 
to be useful agent to treat inÁ ammatory acne.49
P3-122  Importance of early gene 
response after injury in artifi cial wound 
healing
Hiromi Takano-Ohmuro1, Yuhma Miura2, 
Tomohito Kakegawa2
1Fac. Pharmacy & Res. Inst. Pharmaceutical Sci., Musashino, 2Fac. 
Pharmaceut. Sci., Josai International Univ.
To conÀ rm our previous À ndings suggesting the importance 
of early changes in gene expression in an artificial wound 
healing model using human keratinocyte cells (HaCaT), we 
further analyzed transcriptome (total mRNA population) 
and translatome (ribosome-bound mRNA). Artificially-
injured conÁ uent HaCaT were exposed to either an inhibitor 
of transcription (30-50 min-) or translation (5-25 min-period 
post-injury) and harvested for transcriptome or translatome 
analyses as below. Both inhibitors delayed wound healing. 
The transcriptome analyses against 54,359 probes showed 
expression changes (<0.5/>2.0-fold) of 1,170/1,397 and 
1,634/3,678 genes, respectively, at 30 min and 6 hrs post-
injury. Likewise, changed genes in the translatome analyses 
were 6,146/4,897 and 5,383/4,880 at 30 min and 3 hrs, 
respectively. The data suggest that transcribed genes 
increase but the number of mRNAs under translation 
decreases along wound healing. Changed genes were in a 
greater number in the translatome than in transcriptome 
in the time course of wound healing. This suggested that 
a substantial change in cellular translation might occur 
within 5-25-min post-injury. Elucidation of such changes 
would help developing new therapeutic strategies for 
efÀ cient wound healing.
P3-124  An attempt to establish 
pharmacological evaluation system for 
nervous system using human iPSC-
derived neurons
Kaoru Sato1, Kanako Takahashi1, 
Yukari ShigemotoMogami1, Yonehiro Kanemura2, 
Tomoko Shofuda2, Hayato Fukusumi2, Yohei Okada3, 
Hideyuki Okano4, Tomoaki Shirao5, Yuko Sekino1
1Div Pharmacol., NIHS, 2Osaka Natl Hosp, 3Aichi Med Univ, 4Keio Univ, 
5Gunma Univ
Human induced pluripotent stem cells (hiPSCs) are 
expected to be a strong tool in the CNS drug development 
because they enable us to use human neurons in non-
clinical stage.  Neurons have speciÀ c damage process called 
‘excitotoxicity’, which is caused by excessive stimulation 
of excitatory neurotransmitter receptors.  Because 
excitotoxicity is one of the most probable cause for neuronal 
damages, it is necessary to reproduce excitotoxicity in hiPSC 
derived neurons (hiPSC-neurons) cultured on dish.  Ca2+ 
inÁ ux via NMDA type L-Glu receptors play a main role in 
excitotoxicity.  We therefore have been pharmacologically 
examining the expression of NMDA receptors by fura-2 
Ca2+ imaging.  We also have been checking postsynaptic 
drebrin clustering to see the synaptic maturation.  So far, 
we have found two hiPSC-neurons most of which cells have 
functional NMDA receptors.  We confirmed the necessity 
of NMDA receptors to reproduce excitotoxicity in hiPSC-
neurons.  Currently we are verifying the practicability of 
these neurons.S2P3-123  Protease-activated 
receptor-1 negatively regulates 
proliferation of neural stem/progenitor 
cells derived from the hippocampal 
dentate gyrus of adult mouse
Masayuki Tanaka, Masanori Yoneyama, Tatsuo Shiba, 
Shinjiro Yamamura, Yoshiki Matsumiya, 
Kiyokazu Ogita
Pharmacol., Pharm. Sci., Setsunan Univ.
Thrombin-activated/protease-activated receptor-1 (PAR-1) 
is known to regulate proliferation of neural cells following 
brain injury including intracellular hemorrhage.  To 
elucidate involvement of PAR-1 in neurogenesis occurred in 
the adult hippocampus, we evaluated the effect of thrombin 
and PAR-related peptides on proliferation of the neural 
stem/progenitor cells (NPCs) derived from the hippocampal 
dentate gyrus of adult mouse.  Immunostaining revealed 
that PAR-1 was co-localized with nestin, which is a marker 
for NPCs.  Reverse transcription-PCR analysis showed 
the expression of mRNA encoding all subtypes of PAR in 
the NPCs.  Exposure of the cells to thrombin significantly 
attenuated the cell proliferation without morphological 
change and cell damage.  In addition to thrombin, the 
PAR-1 agonist peptide, SFLLR-NH2, also attenuated the 
cell proliferation in a concentration-dependent manner. 
However, the cell proliferation was not affected by the 
PAR-1 negative control peptide, RLLFT-NH2, which is an 
inactive peptide for PAR-1.  These data suggest that PAR-1 
negatively regulates proliferation of the NPCs in the adult 
hippocampus.
P3-125  A crucial role of CNOT3 
in stem cell proliferation and early 
embryonic development
Yukio Koizumi1, Tomokazu Yamaguchi1, 
Ayumi Kadowaki1, Miyuki Natsui1, Chitose Sato1, 
Yumiko Imai2, Keiji Kuba1
1Depart. Biochem., Akita Univ. Grad. Sch. Med., 2Depart. Biol. Informatics, 
Akita Univ. Grad. Sch. Med.
Our previous genome-wide in vivo RNAi screening identiÀ ed 
CNOT3, a subunit of CCR4-NOT complex, as a novel 
regulator of heart functions and that homozygous null mice 
of CNOT3 are early embryonic lethal and Cnot3+/-  mice 
are impaired in cardiac contractility (Cell 2010).To dissect 
the molecular mechanisms for CNOT3-mediated gene 
regulation, we generated tamoxifen-inducible conditional 
CNOT3 knockout embryonic stem (ES) cells (Cnot3flox/-
;MCMTg/+). Tamoxifen treatment completely deleted CNOT3 
protein in Cnot3flox/-;MCMTg/+ cells and halted cell growth, 
indicating that Cnot3 is essential for stem cell proliferation. 
The proliferation defect in CNOT3 null cells was not rescued 
by HDAC inhibitors, indicative of less involvement of gene 
transcription. Cell cycle arrest and p53 induction were 
observed in CNOT3 knockout cells. In cardiac development, 
CNOT3 expression increased in the course of development 
and peaked around birth. Conditional deletion of CNOT3 
in cardiac progenitor cells impaired cardiac development, 
associated with proliferation defect. These results indicated 
that CNOT3 is essential for organ development and stem 
cell proliferation and that blockade of CNOT3 may be 
potentially applicable to therapeutics targeting cancer stem 
cells.50
P3-126  A study of evaluation system 
for angiogenesis in a rabbit model of 
hindlimb ischemia
Yoshiyuki Hayashida, Takashi Tashiro, 
Mototsugu Sakakibara, Saeko Yoshihara, 
Seiichi Katayama, Naoyuki Hironaka, 
Katsuhide Nishi
LSI Medience Corporation
Peripheral arterial disease (PAD) is commonly seen in 
diabetic patients and the elderly. As new angiogenic 
therapies, such as the gene-based therapy and the bone-
marrow cell implantation have been attracting attention, 
a need for an appropriate animal model for evaluation of 
therapeutic effect is increasing. In this study, we prepared a 
rabbit model of unilateral hindlimb ischemia with ligation 
and excision of the femoral artery. The blood flow of both 
hind limbs was measured 4, 7, and 14 days after the model 
preparation using a blood Á ow image analyzer (moorFLPI). 
The blood flow of the ischemic side was lower than that 
in the intact side 14 days after the model preparation. 
The agents which have been reported to have the effects 
of promoting angiogenesis improved blood flow. These 
results indicated that by using the current protocol and 
measurements, an evaluation system for angiogenesis has 
been successfully established in the rabbit model of hindlimb 
ischemia.
P3-128  Infl uences of magnesium 
oxide on blood magnesium 
concentration in model rats with 
chronic renal failure induced by 5/6 
nephrectomy
Mitsutoshi Satoh1, Masahiro Nagashima1, 
Marina Terao1, Takayoshi Kosugi2, Kenji Nishizawa2
1Dept. of Toxicol. & Pharmacol., Phar. Sci., Toho Univ., 2Dept. of Pharm., 
Omori Med. Center, Toho Univ.
[Background] Blood and urinary magnesium (Mg) 
concentrations and blood calcium (Ca) concentration were 
studied in model rats with chronic renal failure induced by 
5/6 nephrectomy. The values of blood urea nitrogen (BUN) 
and creatinine (Cre) were used as indices for assessment of 
renal function. [Methods] Plasma Mg and Ca, BUN, Cre and 
urinary Mg concentration, together with body weight, blood 
pressure and heart rate, were measured in model rats with 
chronic renal failure. Magnesium oxide (100, 200 and 400 
mg/kg per day) was administered orally for 14 days.[Results] 
The plasma Mg concentration increased significantly in 
the groups administered 200 and 400 mg/kg Mg oxide. The 
urinary Mg concentration also increased signiÀ cantly from 5 
days in the 400 mg/kg group. Examination of the correlation 
between plasma Mg concentration and Cre indicated that 
the Cre concentration tended to increase as the plasma 
Mg concentration became higher. [Conclusion] Our results 
suggest that the plasma Mg concentration tends to increase 
by administration of magnesium oxide when renal function 
is deÀ cient, and therefore needs to be monitored constantly.S2P3-127  Melatonin suppresses 
neuronal regeneration following 
neuronal degeneration in the 
hippocampal dentate gyrus
Masanori Yoneyama, Kiyokazu Ogita
Lab. Pharmacol., Fac. Pharm. Sci., Setsunan Univ.
Our previous studies demonstrated that the granule cells in 
the hippocampal dentate gyrus are injured and disappeared 
on day 2 post treatment with trimethyltin chloride (TMT), 
with being regenerated in the dentate granule cell layer 
(GCL) after neuronal loss.  To elucidate the effect of 
melatonin on the neuronal regeneration after neuronal 
loss in the GCL, we evaluated the effect of melatonin on 
neurogenesis in the hippocampal dentate gyrus damaged by 
TMT.  Either melatonin (50 mg/kg) or vehicle was injected 
for 14 days every 24 h from day 2 after TMT treatment. 
To label mitotic cells, we gave mice a single series of 
2 injections of BrdU every 12 h from day 2 after TMT 
treatment and then prepared hippocampal sagittal sections 
for determination of BrdU and NeuN on day 30 after TMT 
treatment.  Immunostaining revealed that melatonin 
markedly decreased the number of BrdU/NeuN-positive 
cells in the GCL and subgranular zone on day 30 after TMT 
treatment.  However, melatonin did not affect the number 
of BrdU/NeuN-positive cells at any days after treatment 
with saline instead of TMT.  These results suggest that 
melatonin suppresses neuronal regeneration after neuronal 
degeneration in the hippocampal dentate gyrus.
P3-129  Impairment of autophagic 
fl ux by AZT-active metabolite
Ryosuke Nomura1, Shigeki Kushimoto1, Shun Araki2, 
Teruyuki Yanagisawa2, Takeya Sato2
1Dept. Emerg and Criti Care Med. Tohoku Univ. Hosp., 2Dept. molpharm. 
Tohoku Univ. Grad
As mitochondria have crucial roles for cells, maintenance of 
their function are kept in accord with the balance between 
biogenesis and removing by autophagy. Autophagy is a 
key process for cell survival by recycling biomolecules and 
removing damaged organelles including mitochondria. We 
have shown that AZT induces apoptosis on cardiac H9c2 
cells by impairing the mitochondrial function, however, 
the effect of AZT on the autophagic flux still remained 
uncertain. To explore the effect of AZT on autophagic Á ux, 
we adopted GFP-tagged p62lck protein as a tracker to 
monitor the autophagic Á ux in situ . When the cells treated 
with rapamycin, an activator of autophagic flux, the 
Á uorescent signal of tracker is slightly decreased compared 
to that without rapamycin. In the presence of AZT in the 
culture, the Á uorescent signal is signiÀ cantly increased up 
to 144.9 ± 0.2 % compared with that without AZT indicating 
that AZT may inhibit the autophagic Á ux. Further, when the 
cells are treated with AZT in the presence of rapamycin, the 
Á uorescent signal still increased to 122.5 ± 1.0 % compared 
to that without AZT. These results indicate that AZT induces 
the inhibition of autophagic flux. Thus, the inhibition by 
AZT may be one of the mechanisms of AZT-induced lethal 
myopathy.51
P3-130  Systems pharmacology 
of developmental neurotoxicity of 
hypothyroidsim
Yoshifumi Ashikawa1, Yuhei Nishimura1,2,3,4,5, 
Shota Sasagawa1, Soichiro Murakami1, Mizuki Yuge1, 
Michiko Ariyoshi1, Reiko Kawase1, Toshio Tanaka1,2,3,4,5
1Dept. Pharmacogenomics, Mie Univ. Grad. Sch. Med., 2Dept. Systems 
Pharmacol., Mie Univ. Grad. Sch. Med., 3Mie Univ. Medical Zebrafi sh 
Research C., 4Dept. Bioinfo., Mie Univ. Life Science Research C., 5Dept. Omics 
Med., Mie Univ. Ind. Tech. Innov. Inst.
The effect of thyroid hormones on early neurological 
development is very important. It has been reported that the 
thyroid hormones deficiency during developmental period 
may be related to neuropsychiatric disorders. However, little 
is known about the mechanisms. To clarify the mechanisms, 
we exposed zebrafish larvae to methimazole and analyzed 
the effect of the hypothyroidism on the gene expression 
and the neurobehavior. The mRNA levels of thyroglobulin, 
thyroid stimulating hormone beta, and, sodium-iodine 
symporter were significantly increased, whereas the 
expression of dopamine receptor 2a and brain-derived 
neurotrophic factor (bdnf) were significantly decreased in 
zebrafish exposed to methimazole. Movement responding 
to dark transition of zebraÀ sh exposed to methimazole was 
signiÀ cantly lower than that of zebraÀ sh without exposure 
to methimazole. The hypoactivity of zebrafish exposed 
to methimazole was rescued by acute treatment with a 
selective D2-type receptor agonist. The acute treatment of 
a selective D1-type receptor agonist also tended to rescue 
the hypoactivity. Our results suggest that disturbance of 
dopaminergic systems with the suppression of bdnf may be 
related to developmental neurotoxicity of hypothyroidism.
P3-132  The mechanism-dependent 
effect of the drug combination derived 
from the isobolographic analysis of the 
anticonvulsant
Nobuko Matsumura, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
Type I isobolographic analysis is thought to be the most 
robust method to analyze the combined effect between two 
drugs in terms of synergy, additivity, or antagonism. The 
effect of drug combination is inÁ uenced by their mechanisms 
of action. It has been hypothesized that drugs with similar 
mechanisms produce additive interaction, while those 
with different mechanisms interact synergistically. In 
the last study, we evaluated the published studies on the 
combined effect of the anticonvulsants in the electroshock 
seizure model. Then we found that the type I isobolographic 
analyses was well consistent with the above hypothesis as 
compared with other analytical method and the hypothesis 
was supported especially in Na+ channel inhibitors and 
benzodiazepines, the active modulators of GABAA receptor. 
In this study, we evaluated the published studies on the 
interactions of Ca2+ channels blockers in pentylenetetrazole 
seizures model, because Ca2+ channel inhibitor is inactive 
in the electroshock seizure model. We found that Ca2+ 
channels blockers showed the similar actions to Na+ channel 
inhibitors and they are consistent with the theory of the 
combined effect-mechanism relationship.S25P3-131  Organotin compound 
induces mitochondrial dysfunction via 
IDH3 in human embryonic carcinoma 
cells
Shigeru Yamada1, Yaichiro Kotake2, Mizuho Nakano1, 
Yuko Sekino1, Yasunari Kanda1
1Div. Pharmacol., NIHS, 2Grad. Sch. Biomed. Health Sci., Hiroshima Univ.
Organotin compounds, such as tributyltin (TBT), are well-
known endocrine disruptors. TBT actions at nM levels 
have been known to be mediated by genomic pathway via 
PPAR/RXR. However, non-genomic target of TBT has not 
been elucidated. We have previously reported that 100nM 
TBT reduced cell growth and ATP content in human 
embryonic carcinoma cells NT2/D1. Using a metabolome 
approach, we identiÀ ed IDH3, which catalyses the oxidative 
decarboxylation of isocitrate to produce ǂ-ketoglutarate in 
the TCA cycle, as a non-genomic TBT target. In the present 
study, we focused on function of mitochondria. We found 
that TBT reduced mitochondrial membrane potential (MMP) 
using JC10 assay. We next examined the effect of TBT on 
mitochondorial morphology. Staining with MitoTracker 
revealed that TBT induced mitochondrial fragmentation. In 
addiotion, TBT induced the protein degradation of mitofusin, 
which regulates mitochondrial fusion. Apigenin, an 
inhibitor of IDH3, mimicked the TBT effect. Taken together, 
these results suggest that TBT at nM levels deregulated 
mitochondrial quality control via IDH3 in NT2/D1 cells. 
Thus, mitochondrial functions in embryonic cells might be 
used to assess developmental neurotoxicity associated with 
chemical exposure.
P3-133  The designing of the 
new derivatives of coumarin having 
cytotoxic activity to human oral tumor 
cell (Part 1)
Mariko Ishihara
Div. Basic Chem., Meikai Univ. Sch. Dent.
Object  I have previously reported the structure of the 
Coumarin and cytotoxic activity of human oral squamous 
cancer cell and a leukaemia cell were good correlation. As 
a result, I made designed molecular of a new Coumarin 
compounds with a high activity to a human oral tumor 
cell. Calculation  The most stable configuration of the 
Coumarin was calculated by CONFLEX 5 and the MOPAC/
PM5 method. Molecular designs of a new compounds 
were performed by  Design Suite software. Result and 
discussion The substituted Coumarin at 5-position which 
were assumed by Design Suite were 781 compounds. So the 
octernol-water partition coefÀ cients (Log P) for the cytotoxic 
active Coumarin were around 2.5 from an experimental 
result, the examined Coumarins were narrowed down 
to 167 compounds by calculated values of the Log P and 
consideration of easiness to synthesize.  Now, these chemical 
descriptors (heat of formation, HOMO energy, LUMO 
energy, absolute hardness, reaction index, surface area of 
the molecule and the volume, etc.) have been determined 
by CONFLEX/PM5 and then have been searched the new 
compounds are able to expect cytotoxic activities.2
P3-134  Nrf2-activating effects 
of fermented papaya preparation in 
astrocytes
Shinki Murakami1,2, Ikuko Miyazaki2, 
Masato Asanuma2
1SAIDO corporation, 2Dept. of Brain Sci., Okayama Univ. Grad. Sch. of Med., 
Dent. & Pharamceut. Sci.,
Fermented papaya preparation (FPP; SAIDO-PS501) 
produced by fermentation of unripe papaya with a variety of 
enzymes, has been reported to possess a radical scavenging 
activity and protective effects against oxidative stress (OS) 
related diseases. However, their precise mechanisms are 
still unclear. The transcription factor Nrf2 is known to play 
a key role in regulation of various antioxidative molecules, 
and it has been reported that Nrf2 pathway is activated 
by some dietary fruits and vegetables. We have previously 
demonstrated that Nrf2 activation in astrocytes can protect 
dopaminergic neurons against OS. Here, we examined 
the effects of FPP on Nrf2 activation in primary cultured 
astrocytes. FPP treatment for 6 h increased the nuclear Nrf2 
expression in astrocytes from striatum and mesencephalon 
in a dose-dependent manner. The expression of antioxidative 
metal-binding protein metallothionein and glutathione 
S-transferase were elevated by FPP treatment for 24 h. 
These results suggest that FPP augment antioxidative 
property in astrocytes via Nrf2 activation.
P3-136  Effects of polyphenols on 
vascular response in mice fed on a high 
fat diet
Hirokazu Toubou1, Yoshiko Tokutomi1, 
Atsuko Sakata1, Naofumi Tokutomi2
1Dept. Nutr. Sci., Shokei Univ., 2Dept. Pharmacol., Grad. Sch. Pharm. Sci., 
Sojo Univ.
We have investigated the effects of polyphenols on the 
contractile response of thoracic aortas from a mouse model 
of the metabolic syndrome. Male C57BL/6J mice were fed 
either a normal chow diet (NCD) or a high fat diet (HFD) 
for 15 weeks. Plasma cholesterol, triglycerides and glucose 
were measured and vascular function was evaluated in the 
aortic rings. In both NCD and HFD mice, cyanidin (10-7 - 10-5 
M) and naringenin (10-7 - 10-5 M) induced dose-dependent 
relaxation in the aortas precontracted with phenylephrine. 
Pretreatment with Nǚ-nitro-L-arginine methyl ester 
(L-NAME) almost completely inhibited the cyanidin or 
naringenin-induced relaxation in the NCD mouse aortas, 
while the relaxation in the HFD mouse aortas partially 
remained after the pretreatment of L-NAME. Furthermore, 
in the HFD mouse aortas, acetylcholine-induced relaxation 
after pretreatment of L-NAME was detected in the presence 
of naringenin. These results suggest that cyanidin and 
naringenin might be effective in regulating vascular tone in 
HFD mice, via endothelial nitric oxide and direct actions on 
the smooth muscle cells.S2P3-135  Effects of n-3 
polyunsaturated fatty acid intake on 
type II diabetes with obesity mice
Yukiko Naito, Huachun Weng, Naoharu Iwai
Dept. Genomic Med.
The purpose of this study was to investigate the effects 
of eicosapentaenoic acid (EPA) intake on the progress of 
type II diabetes mellitus with obesity using ob/ob mice. 
Animals were divided into 2 groups, and fed puriÀ ed normal 
diet with or without 5% (w/w) EPA for 7 weeks. Body 
weight and food intake were measured weekly during the 
administration period. Glucose tolerance test was performed 
in the 7th week. After the administration, pathological and 
blood biochemical examinations were performed. There 
were no differences in the body weight and food intake 
between the control and EPA groups. Hemoglobin A1c level 
in the EPA group was lower than that in the control group. 
In the glucose tolerance test, decrease in the blood glucose 
level was more accelerated in the EPA group. Relative liver 
weight was lower and the area of lipid droplet in liver was 
smaller in the EPA group compared with those in the control 
group. In addition, it was observed that the size of white 
adipose cell in EPA group was smaller. These results suggest 
that EPA intake for 7 weeks might induce improvement of 
fatty liver and glucose metabolism in ob/ob mice.
P3-137  Depressed production by 
rapeseed oil ingestion of testosterone 
is partially due to decreased expression 
of testicular CYP11A1 in SHRSP
Ayana Takagi1, Mina Teramachi1, Yukiko Naito2, 
Daisuke Miyazawa1, Naoki Ohara1
1Toxicol. and Pharmacol., Kinjogakuin Univ.Coll. Pharm., 2NCVC
Increased plasma aldosterone is thought to be one of the 
possible causes of rapeseed oil(RA)-induced deterioration 
of genetic disease of SHRSP. This elevation of aldosterone 
is accompanied by decrease in testosterone. We aimed to 
examine the inÁ uence of RA on the expression of CYP11A1 
in the testis of SHRSP. Male SHRSP of 4 week old were 
fed an AIN-93 G-based diet containing 10w/w% RA or 
soybean oil (SO, control) as the sole fat nutrient for 8 weeks. 
The expression of mRNA and protein of CYP11A1 were 
determined by RT-PCR, western blotting and ELISA kit. 
Relative expression of CYP11A1 mRNA to GAPDH in RA 
group was 24.4±0.1% of that in SO group (p<0.05, N=6). 
Relative expression of CYP11A1 protein to COXIV was 78.5± 
8.4% and 55.9± 5.7% in SO group and RA group(p<0.05). 
CYP11A1 in SO group and RA group were 38.9±3.2 pg/
mg tissue and 27.8±3.7 pg/mg tissue(p<0.05). In addition 
reduced expression of mRNA for StAR and CYP17A1 were 
also found. The target of the effect of RA is on the upstream 
pathway of testosterone production. At least the decreased 
expression of CYP11A1 gives rise to the reduction of plasma 
testosterone level in SHRSP given RA oil.53
P3-138  Effect of EC-12 
administration on dextran sulfate 
sodium-induced colitis
Yuki Ishida1, Tohru Nonomura1, Takumi Watanabe2
1New Drug Research Center, Inc., 2Combi Corporation
[Purpose]The pathogenic mechanism of inflammatory 
bowel disease is assumed to be a dysregulation of gut 
immunity and an intestinal Á ora. Lactic bacterium is known 
as probiotic bacterium. Lactic bacterium is reported to 
have immunomodulatory function and properties against 
intestinal barrier dysfunction. We examined effect of E. 
faecalis EC-12 (EC-12) administration on dextran sulfate 
sodium (DSS)-induced colitis in mice.[Method]C57BL/6N 
mice of 5 weeks-old were divided into four groups of non-
DSS treated group (Control), DSS treated group (DSS), 
DSS plus EC-12 low dose (EC-12 Low) treat group, and 
DSS plus EC-12 high dose treat group (EC-12 High).Vehicle 
or EC-12 were given by oral administration. On days 14, 
mice were given water containing 2.5% DSS; control mice 
received only distilled water. Changes of body weight and 
the disease activity index score were monitored. After 4 days 
on DSS treatment, mice were sacriÀ ced to harvest the colon 
and cecal content.[Result]EC-12 treatment suppressed the 
disease activity index score, increase of colon weight/length 
ratio. It is suggested that EC-12 treatment ameliorated 
DSS-induced colitis. We will examine histopathological 
colitis score and colonic gene expression.S254
